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ABSTRACT 


This thesis investigates the accumulation of excess 
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development process. The SCN allowance development process 
is discussed in general. The Integrated Stock Number 
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for Ship Construction Navy (SCN) shipbuilding program 
allowance development, is reviewed. Analyses of ISNSL 
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programs are conducted. The affects of configuration 
changes and adjustments to item management information, 
particularly the Best Replacement Factor (BRF) on excess 


outfitting materials is reviewed. 
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I. INTRODUCTION 


A. BACKGROUND 

The 1980's have seen an unprecedented peacetime 
acquisition of military hardware in the Department of 
Defense (DOD). For the Navy this growth has included an 
ambitious and aggressive assortment of ship, aircraft and 
weapon systems acquisition programs. The purpose of these 
programs has largely been to return the Navy to a 600 ship 
force and equip those ships with the most capable weaponry 
and support systems available from current technology. 

The business of buying and fielding naval weapons 
systems, ships or aircraft 1S complex. The time horizons of 
major system procurements are long; the process 1s 
technically challenging and administratively cumbersome; the 
decision making 1s complex; the goals conflicting; and the 
environments; political, military, and economic, are 
constantly changing. 

Within the arena of major military acquisitions the 
Navy’ Ss Hardware Systems Commands (HSCs) have central 
responsibility for major hardware acquisition and program 
management. The HSC 1S responsible for coordination of the 
myriad of activities associated with the procurement and 
delivery of military hardware to the operating forces. 


Included in the HSC's responsibilities is the planning and 
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implementation of Integrated Logistic Support (ILS) systems. 
These ILS systems provide maintenance and logistic support 
for equipment throughout the systems life cycle. 

A weapons system ILS plan includes many elements. Among 
them are; configuration management, maintenance planning, 
training, technical documentation and repair and spare parts 
support. The development and implementation of the ILS plan 
by the HSC requires the assistance and coordination of a 
number of support activities including the Program Support 
Inventory Control Point (PSICP). It is the Inventory 
Control Point's responsibility to develop the spare and 
repair part allowance lists, buy supply system and allowance 
list material and maintain worldwide repair part inventories 
to support equipment. 

The acquisition strategies and policies used Dy the Navy 
to procure major equipments and their associated repair 
parts have received increased attention and criticism ۳۳۱ 
recent years. This criticism has identified many problems 
in the way the DOD and the Navy buy equipment, services, 
spares and repair parts. In response to these problems a 
variety of programs and policy changes have been implemented 
to improve the manner in which the armed services Duy their 
equipment and support material. 

Within an environment of increased demand for Navy 
hardware, accelerated acquisition programs, and skepticism 


regarding the effectiveness and efficiency of military 


25 


procurement and inventory management practices the HSC and 
supporting activities must field new weapon systems, ships 


and aircraft ina timely and effective manner. 


B. OBJECTIVES 

Recent Ship Construction Navy (SCN) shipbuilding programs 
(including the FFG-7, SSN-688, and CG-47 classes) have 
experienced an increasing accumulation of excess outfitting 
materials resulting from the allowance development process. 
The quantity of excess material on hand is difficult to 
estimate, in part because all ship construction program 
managers handle excess outfitting materials differently. It 
has been estimated that between 10 and 20 million dollars of 
residual assets are generated annually among shipbuilding 
programs. Although these figures seem unusually high, 
Significant excesses do result from current outfitting 
procedures. CRef. 1) 

The FFG-7 Shipbuilding program has centralized the 
inventory control of it’s residual assets. In July 1986 the 
FFG-7 program had roughly 14,000 line items valued at 7 
million dollars of excess material on hand in it's warehouse 
ول رل‎ 2] The FFG-7 program has attempted to manage and use 
it’s residual assets effectively. However , the cost of 


maintaining warehousing services is high (currently about 


$200,000 per year). 
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Other shipbuilding programs (SSN-688, CG-47, CVN) have 
Similar residual asset difficulties. The sum of all 
shipbuilding program excess outfitting material suggests 
that substantial benefits are possible from areview and 
modification of the allowance development and computation 
programs from which residual assets emerge. 

The Navy's method of developing initial allowance lists 
and outfitting newly constructed ships is based on the 
Incremental Stock Number Sequence List (ISNSL) process. The 
ISNSL process is considered by NAVSEA and NAVSUP to be a 
major cause of excess or residual outfitting material. 
CRef. 1] 

The ISNSL program is part of the Uniform Inventory 
Control Point  (UICP) system executed by the Ships Parts 
Control Center (SRECI. Broadly, UICP is a large set of 
automated inventory and financial management programs 
designed to determine supply support requirements and manage 
the Navy's supply system. The ISNSL process embodies the 
allowance development, outfitting and logistics policies of 
the DOD, SECNAV, CNO and the Hardware Systems Commands. 

Numerous point papers regarding SCN excess outfitting 
material have been written for the Navy's) logistics 
community since 1984. Many of these papers Nave served the 
purpose of identifying problems with current SCN outfitting 
Procedures and alerting logistics managers in the Navy of 


the problems. The following discussion outlines current 
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efforts to research and correct the accumulation of residual 


assets during initial ship outfitting. 


1 NAVSEA Incremental Stock Number Sequence List 


Task Force 

In September 1985 the Naval Sea Systems Command 
convened a Task Force to study the ISNSL’s affects on excess 
outfitting material. The Task Force was formed in response 
to several point papers regarding ISNSL churn. ISNSL churn 
can be simply defined as spares/repair parts being added to 
allowance on aan early ISNSL and being disallowed on later 
ISNSLs. ISNSL churn is discussed in detail later. The 
primary purpose of the initial Task Force meeting was to 
develop a research agenda on issues that contribute to 
changes in  ISNSL allowance quantities from one listing to 
the next. 

Participation in the initial meeting included 
representatives from NAVSEA, NAVSUP and SPCC. Task Force 
topics included discussion of the following; 1) the impact 
of shifting supplier codes (GF to CF or vice versa?) on ISNSL 
churn, 2) the use and effectiveness of the ISNSL residual 
assets routine, J) the effects of re-provisioning on ISNSL 
churn, 4) the effects of erroneous configuration and 
configuration changes on ISNSL churn, 5S) the effects of BRF 
updating on ISNSL churn and 6) the administrative costs and 


Durden of processing excessive ISNSL adjustments. (Ref. 2] 
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Although several action items were assigned as the 
result of the initial ISNSL Task Force meeting, few have 
been completed to date. A follow-on meeting has not been 
convened. It appears that efforts by the Task Force to 
correct ISNSL churn/7excess outfitting material problems have 


been limited to a forum for problem discussion. 


24 Fleet Material Support Office (FMSO) ISNSL Churn 
Study 


In May 1986 the Fleet Material Support Office (FMSO) 
began the study of ISNSL churn for SPCC and NAVSUP. The 
FMSO study concentrates on the impact of changes in Best 
Replacement Factor (BRF) and Ship's configuration on ISNSL 
churn. The study will attempt to identify the causes of 
ISNSL churn and recommend alternative methods for ISNSL 
computation and processing. Based on data availability and 
study methodology, results will be available in May 1987. 
CRef. 3J 

With concern over Navy inventory management and 
procurement practices, the primary purpose of this thesis is 
to review the new construction ship allowance development 
process, policies and programs. The ISNSL process and tne 
ISNSL products of several FFG-7 and  SSBN-726 class ship's 
will be reviewed in detail in an effort to discover the 
causes of excess allowance materials accumulated during the 
SCN allowance development and outfitting period and 


recommend policy or program modifications. 
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C. RESEARCH QUESTION 

The primary research in this thesis attempts to identify 
relationships between excess allowance materials accumulated 
during the Ship Construction Navy (SCN) outfitting process 
and the Navy's programs, methods and procedures’ for 
determining those allowances. The Uniform Inventory Control 
Point (UICP) Incremental Stock Number Sequence List (ISNSL) 
is the primary source of authorized allowance list material 
for SCN shipbuilding programs. 

The ISNSL has been identified as a major cause of 
outfitting material excesses. (Ref. 1) ISNSL churn is the 
computation of an item for allowance in an ISNSL on a given 
date and the subsequent increase or decrease the the item' s 
stockage depth , in the computation of a later ISNSL. The 
ISNSL relies on data from a number of sources, both internal 
and external to the UICP system, for the computation of 
allowance lists. In many ways the ISNSL represents the 
culmination of a series of processes and steps in the 
Overall allowance development effort. 

The computation of the allowance for a single repair 
part relies on several factors. These factors are 
determined throughout the allowance development process and 
considered within the ISNSL program. Therefore, to some 


degree the source of ISNSL churn lies not within the ISNSL 
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process itself but rather within the information and sub- 
processes which proceed it. This research will therefore 
attempt to identify which factors and portions of the 
allowance development and ISNSL process contribute the most 
to the accumulation of excess materials during the SCN 
outfitting period. 

Secondary questions addressed by the research include 
the following: 

1) The ISNSL programs and the allowance development 
process in general represent an implementation of 
Department of Defense and Department of the Navy 
policies on initial secondary item outfitting and 
allowance development. TO what extent do these 
policies contribute to the problem of accumulated 
excess outfitting material? 

2) The Navy has several ongoing shipbuilding programs. 
What is the estimated cost or value of the excess 
materials or "residual assets" as they are sometimes 
reterred to? What is the current method of handling 


and disposing of these materials? 


D. SCOPE AND LIMITATIONS OF RESEARCH 

This thesis is limited to the allowance development 
process used for shipbuilding programs managed by the Naval 
Sea Systems Command (NAVSEA). It is further limited to only 


those programs for which the Navy Ships Parts Control Center 
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(SPCC) is the Program Support Inventory Control Point 
)777 

The primary source of data for this thesis was ISNSL 
summary statistics and reports for FFG-7 and SSBN-726 class 
shipbuilding programs obtained from the Ships Parts Control 
Center, Mechanicsburg, PA. A research visit to SPCC 
permitted data collection and interviews with allowance 


development personnel and ISNSL system analysts. 


E. RESEARCH APPROACH 

The research for Chapter II was confined largely to Navy 
instructions, directives, and Military Standards pertaining 
to allowance development procedures. Chapter II provides a 
broad perspective from which to view the allowance 
development process and the key issues regarding excess 
allowance materials. Chapter 1 1 sets the stage for an 
understanding of the data analysis which follows. The 
research tor Chapter IV was based on the ISNSL records of 
FFG-7 and SSBN-726 class ships. An analysis of this data 15 
performed to isolate those factors which have the greatest 
impact on ISNSL churn and the excess allowance materials 
that result. Multiple linear regression, variance analysis 
and mean comparison statistical tests are the primary tools 
of this analysis. The regression analysis attempts to 
describe the relationship between ISNSL churn (the dependent 


variable) and equipment configuration and Best Replacement 
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Factor (BRF) ad justments (the independent variables). 
Variance analysis and mean comparison testing attempt to 
determine the following: 

1) If any difference in ISNSL  churn بح‎ between 
allowance material categories (government furnished, 
contractor furnished, storeroom items, and operating 
items). 


2) If ISNSL churn is affected by annual Best Replacement 


Factor (BRF) updating. 
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Il. THE SHIP CONSTRUCTION NAVY (SCN) 
ALLOWANCE DEVELOPMENT PROCESS 


Chapter I introduced the Navy ship acquisition and 


allowance development process as a complex System 
functioning within an equally complex environment. 
Determining initial levels of spare and repair parts 


stockage for new weapon systems has far reaching affects on 
readiness. The intent of that process is to provide the 
best possible logistic support consistent with DOD and Navy 
policies and funding limitations. The fact that extensive 
excess outfitting materials accumulate over the course of 
Navy shipbuilding programs indicates that the manner in 
which initial allowances are determined needs review. 

The purpose of this chapter is to introduce the major 
factors in the new construction allowance development 
process. These factors include: 

a. Provisioning 
D. New construction allowance development 
C. New construction configuration development. 

The above activities represent much of the effort in 
determining the supply support needs of a new ship. These 
activities are not necessarily sequential. They may be best 
Characterized as iterative, and often parallel in nature. 


The responsibility for determining shipboard allowances is 
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divided among several activities. Therefore, the 
responsibility for completing the above action is equally 
divided. 

It is not intended that the following sections provide a 
comprehensive discussion of the SCN allowance development 
process. Rather, this chapter is intended to introduce the 
concepts necessary to understand and appreciate the 
complexity of the new construction allowance development 


process. 


A. PROVISIONING 

New equipments are continually being procured by the 
Navy to upgrade Fleet operational capabilities. These 
equipments are usually procured by the Hardware Systems 
Command (HSC) and installed on both new ships and existing 
fleet units. These new equipments must be supported by the 
Navy supply system to maintain Fleet readiness. Navy supply 
support for new hardware is achieved througn the 
provisioning process. The provisioning process is a joint 
effort involving the equipment contractor, the HSC, the In- 
Service-Engineering-Activity (ISEA) ang the Navy Ships Parts 
Control Center (SPCC). 

Provisioning is a time consuming process. Often the 
time required to fully provision equipment and attain 


complete Navy supply system support exceeds the time 
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required to procure, install, checkout and place a new item 
of equipment in operation on fleet units. 

The provisioning process consists of four major phases. 
These are: 

a. Logistic Support Analysis (LSA) and Provisioning 
Technical Documentation (PTD) development by the 
contractor 

b. Technical coding of the PTD by the HSC or ISEA 

c. Supply management coding, Allowance Parts List develop- 
ment (APL), and wholesale and retail requirements 
determination by SPCC. 

d. Procurement Lead Time (PLT). In the past, PLT has not 
been considered a phase of the provisioning process. 
Rather, PLT was viewed as part of the contracting func- 
tion only. AS procurement lead times have generally 
increased, the need to broaden the perception of the 
Provisioning process and manage both allowance 
determination and allowance material acquisition was 
recognized. 

For complex weapons systems the full provisioning 
process frequently exceeds 36 months CRefs. 4,3,6۰ Each 
Of the phases is discussed in the following paragraphs. 

1. Logistic Support Analysis 

A Logistic Support Analysis (LSA) is a logistic and 
engineering analysis performed on an item of equipment or 


weapon system as part of the system acquisition and design 
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process. MIL-STD 13881A is the reference document for LSA 
procedures. It develops a structured engineering approach 
to the design of an affordable, supportable, maintainable 
and operationally effective population of equipment. The 
LSA approach recognizes that maintainability and 
Supportability variables are critical factors in weapon 
system effectiveness and life cycle costs. The largest 
portion of equipment life cycle costs are associated with 
maintenance and support of equipment after initial 
acquisition. Recognizing the impact of maintenance and 
support requirements on overall equipment life cycle costs, 
the LSA attempts to influence equipment design to minimize 
logistic and maintenance support needs and reduce life cycle 
costs. 

Historically, maintenance and support needs were 
addressed only after hardware engineering requirements were 
filled. THis approach often resulted 1n a well engineered 
piece of hardware that wasn't maintainable or supportable. 
By adopting an equipment design philosophy where logistic 
support, maintenance, reliability, and other engineering 
concerns are on equal ground, significant improvements in 
equipment operational effectiveness can be achieved while 
reducing life cycle costs. 

The purpose of the LSA is to integrate logistic 
support, maintenance and engineering design considerations 


in the final hardware design. An LSA is an iterative 
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analysis process implemented in the earliest phases of the 


equipment acquisition. It is a systematic procedure for 
reviewing engineering proposals against support 
requirements. It performs the tradeoff analysis necessary 
to arrive at the best equipment design to fulfill 


operational needs while minimizing support requirements and 


life cycle costs. CRef. 7] 


2 Provisioning Technical Documentation 


Provisioning Technical Documentation (PTD) 1 
descriptive information purchased from the equipment 
manufacturer. PTD is used by the Navy to develop equipment 
Allowance Parts Lists (APLS) and to load data into 


associated UICP files. 

PTD takes a variety of forms, based on the 
complexity of the equipment being provisioned and the 
contractual requirements of the acquisition. PTD for a 
simple valve or switch may be limited to a few drawings and 
a manufacturer's parts list. Major weapons system PTD 
contains all the documentation necessary to identify each 
component and piece part contained in the equipment, 
catalogue each item and assign a Nation Stock Number (NSN) 
or 1dentify the item to a previously cataloged NSN, 
determine repairability status and estimated failure rate. 

Military Standards 15618 and 13882A (MIL-STD 1561B 
and MIL-STD 13882A) set forth broad provisioning procedures 


and technical information requirements. ۷ص -ص01)‎ 1561B, 
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Uniform DOD Provisioning Procedures, describes the terms and 
conditions governing the Department of Defense equipment 
provisioning process and delineates the responsibilities of 
the contractor with regard to provisioning. MIL-STD 1561B 
is primarily a reference document which forms the baseline 
for provisioning requirements and procedures. 

MIL-STD 13882A, Department of Defense Requirements 
for a Logistic Support Analysis Record, prescribes the 
format and preparation instructions for PTD and the 
definition of all provisioning data elements to support the 
LSA and the follow-on provisioning effort. MIL-STD 13882A 
replaced MIL-STD 1552 (Uniform DOD Requirements for 
Provisioning Technical Documentation) as the source document 
for PTD content and format with the requirement to perform a 
Logistic Support Analysis (LSA) on major equipment. (Refs. 
8,7] 

MIL-STD 1561B and 13882B are used by the Navy to 
develop a Provisioning Requirements Statement (PRS) and a 
Provisioning Performance Schedule (RPS) for each major 
equipment acquisition. The PRS and PPS are contained or 
referenced within the equipment procurement contract. 

In an effort to standardize the provisioning 
requirements across ship equipment acquisitions, the Naval 
Sea Systems Command (NAVSEA) developed a standard 
Provisioning reference document for all NAVSEA procurements. 


The NAVSEA Logistic Support Analysis Provisioning 
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Requirements for Shipbuilding and Conversion Contracts 
(NAVSEA TL490-AG-GTP-010) provides the needed guidance on 
LSA and provisioning procedures and PTD requirements for 
shipbuilding, conversions and major system contracts. From 
the NAVSEA standardized document, individual PRS and PPS are 
prepared for specific shipbuilding or equipment procurement 
contracts. The NAVSEA PRS standard acts as a "fill in the 
blanks” menu to assure minimum provisioning procedures and 
data needs are fulfilled. (Ref. 71] 

The importance 0+ provisioning technical 
documentation extends well beyond it’s impact on the initial 
provisioning process. Provisioning documentation forms the 
database of technical descriptive information for spare and 
repair part replenishment during the equipment life cycle. 

The technical documentation submitted for initial 
provisioning is required for cataloging, identification of 
the Original Equipment Manufacturer (OEM), identification oft 
secondary or substitute manufacturers and other procurement 
needs. Additionally, emphasis on competition in the buying 
of spare parts has renewed the interest in adequate PTD. 
The ability to competitively procure repair parts is often 
dependent on the extent to which adequate detailed technical 
information exists which fully describes the item desired. 
The availability or absence of this technical data 1s 


frequently a result of the equipment’s initial acquisition 
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and the PTD requirements spelled out within the acquisition 
contract. CRef. Sj 
S. Technical Coding 

The technical coding phase is the process whereby 
the Hardware System Commands overlays the PTD with the 
equipment's maintenance strategy. The equipment maintenance 
strategy reflects the HSCL's desires regarding how the 
equipment is to be maintained, repaired and supported. The 
maintenance strategy identifies the level of repair 
(organizational, intermediate or depot) to be used for each 
maintenance action and whether the equipment will be 
Primarily supported by piece parts or modules. The 
maintenance strategy is a major by-product of the LSA and it 
affects manpower, training, parts support and technical data 
requirements. 

Technical coding is typically performed by an HSC's 
designated engineering support activity. These activities 
are known as In-Service Engineering Support Activities 
(ISEAS). When performing technical coding or other 
Provisioning functions on equipment for which they have 
technical responsibility, they are referred to as 
Provisioning Engineering Support Activities (PESAS). Major 
NAVSEA ISEAS with provisioning functions include: 

a. Naval Sea Logistic Support Engineering Activity (Hull, 
Mechanical and Electrical equipment) 


b. Naval Ordnance Station Louisville (NAVSEA Gun Systems) 
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c. Naval Ships Systems Weapons Engineering Station (NAVSEA 
Ship Missile Systems) 
d. Naval Undersea Systems Center (Antisubmarine Warfare 
Weapon Systems). 
An example of the technical coding performed by the 
HSC or ISEA/PESA is the assignment of Source, Maintenance 
and Recoverability Codes ۵ ۰ ۰ ۰» Codes) and Technical 
Replacement Factors) (TRFs). The SM&R code is a 5 digit 
alpha-numeric code assigned to each repair part and 
component within an equipment. The SM&R code is the primary 
way in which the technical and maintenance factors of the 
HSC’s equipment maintenance strategy are translated into 
specific supply support guidance. The SM&R code plays an 
important part in the allowance development process as it 
identifies items within the capability of the ship to remove 
and replace. The SM&R code thereby determines the parts 
which are candidates for onboard allowance. 
The TRF 15 an estimated annual failure or 


replacement rate which is assigned to new items during the 


provisioning process. The TRF is based on technical, 
engineering and logistic judgment and is refined over time 
with actual usage information. The TRF becomes a Best 
Replacement Factor (BRF) after an item has been in the 


supply system long enough to establish a demand pattern. 
The period of time needed to establish a demand pattern is 


know as the demand development period. The demand 
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development period is usually one to two years. The TRF or 
BRF are important factors in the allowance development 
process and are more fully discussed in section E. (Ref. 
10] 
The major questions answered by the technical coding 
process and embedded within the SM&R and TRF codes are: 
a. Should a part be stocked in the Supply System? 
b. Who can replace the part? 
c. Who can repair the part? 
d. Who can authorize the part's disposal? 
e. What is the part's estimated failure rate? 
f. What is the part's importance to the parent equipment? 
g. Is the part required to perform preventative 
maintenance? 
The SM&R code contains four pieces of information. 
The first two characters within the SM&R code are the source 
code. The source code indicates how the item is to be 
obtained. For example, the source code can indicate that 
the item is stocked within the supply system and should be 
requisitioned via normal channels, 1 assembled or 
manufactured locally from other materials or is ordered as 
part of a kit. 
The next two characters are the maintenance code. 
The maintenance code indicates if the item is replaceable at 
the organizational (shipboard), intermediate (tender/SIMA) 


or depot level. Additionally, the maintenance code 
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indicates the maintenance level authorized to repair the 
part or component. 

The last character of the SM&R code is the 
recoverability code. This code identifies the maintenance 
activity authorized to throw the item away. For repairable 


components this is usually the depot level. (Ref. 5 [ 


4. Supply Management Coding and Allowance 
Parts List (APL) Development 


In it’s simplest terms, provisioning is the function 
of determining the range and depth of spares and repair 


Darts needed to provide initial supply support for a new or 


modified equipment. Provisioning is a continuous and 
iterative process and represents the translation of 
contractor’s technical data and the Hardware Systems 
Commands maintenance philosophy into equipment supply 


support in the form of onboard allowances and wholesale 
system stock. The provisioning process begins at the time a 
new equipment is identified for Navy use and continues until 
the equipment is phased out of Service. In some sense 
provisioning includes; developing logistic Support policy, 
stockage levels determination, and the purchasing of spares 
and repair parts. The concept of provisioning is a dynamic 
cycle. This cycle is repeated with each new equipment, and 
with each design change or improvement. Figure 1 
illustrates the nature of the provisioning cycle. CRefs. 


4,3,11 [J 
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8. ALLOWANCE PREPARATION 

The purpose of this section is to review the policies 
and criteria used in developing shipboard allowance levels. 
The supporting policy for afloat spare and repair part 
inventory levels will be discussed along with the Navy’s 
methods of implementing policy guidelines in specific 
allowance determination methods. 

Prior to discussing the rules and requirements for 
allowance list development, an understanding of some major 
Inventory Control Point (ICP) files is required. The 
Weapons Systems File (WSF), Master Data File (MDF), Program 
Support Interest File (PSI) and Technical Reference File are 
the major files used in the allowance development process. 

l. Weapons Systems File 

The Weapon Systems File is the master equipment 
configuration data base for all Navy ships. The WSF is a 
multi-level data base. The upper level of the WSF, commonly 
referred to as Level A, contains ship configuration data. 

The building block of an equipment configuration 
record is the APL number assigned to each equipment or 
component during the provisioning process. Level A 15 
basically an index of the installed equipment/components by 
APL number on each ship. The lower level of the WSF is 
referred to as Level C. Level C is an index of all repair 
parts contained within an equipment or component. In 


summary, WSF Level A is a record of equipment on the ship, 
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while WSF Level C is a record of repair parts in each item 
of equipment. Figure 2 shows WSF relationships. 

The WSF also contains an intermediate level known as 
level B. Level Bis used primarily for electronic and 
ordnance equipment to describe subcomponent structures and 
is on no relevance to this research CRef. SJ 

Shipboard allowance lists cannot be developed 
without using the configuration information from the WSF. 
For new construction programs Level "A" is primarily loaded 
by the shipbuilding supervisory activity or other activities 
designated by the Project Manager. Level "C" is loaded 
primarily through the provisioning process. 

2. Master Data File 

The Master Data File (MDF ) is the principle 
inventory management file for SPCC managed items. The MDF 
contains roughly 500,000 records and is indexed by National 
Item Identification Number (NIIN). MDF records are 
established by the provisioning and cataloging processes. 
Inventory and procurement data is established and maintained 
in the MDF by other UICP software applications. 

Each record within the MDF has in excess of 300 
possible data element entries. These data elements include 
single entry items (e.g. price, cognizance symbol and 
replacement factor) and numerous trailers which contain 
multiple entry, optional or repeating information (e.g., 


application data, part number cross reference information). 
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Figure 2. Weapon Systems Structure 
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The MDF is not a static file. Typically, the MDF 
experiences from 790,000 to 1255. million maintenance 
transactions monthly. This database volatility may have 
significant effects on the allowance development process. 

3. Program Support Interest File 

The Program Support Interest File (PSI) is similar 
to the MDF. The PSI contains records for repair parts 
installed on ships supported by SPCC which are managed by 
other Inventory Control Points. The PSI contains virtually 
the same item management information as the MDF except 
inventory status information. The PSI is initially loaded 
during the provisioning process and maintained via a data 
exchange with the controlling ICP. 


4. Technical Reference File 


مھ مدد سم As‏ کرد سو ھعہ مو CEE TS‏ پک يا 


The Technical Reference File is also similar in 
structure to the MDF and PSI. There are two types of 
Technical Reference File items; deleted stock numbers and 


technical reference items. Both of these types of items are 
significant for maintenance and support. When an IEF 
decision is made to delete an item from the MDF or PSI, the 
cataloging and files maintenance process moves the item to 
the Technical Reference File. The record remains on the 
file for information purposes, should future demand or 
applications require the management data associated with the 
item. This part of the file is know as the inactive 


Technical Reference File. Inactive items do not appear on 
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allowance documents and are not candidates for onboard 
Stockage. 

The active Technical Reference File contains 
technical data on maintenance significant items for which 
there is no predicted demand. Items from the active file 
can appear on allowance documents as a reminder that they 
exist and may need to be maintained, but they are not 
intended for stockage since their failure rates are usually 
assumed to be zero. (Refs. 5,11] 

5. Coordinated Shipboard Allowance List 

The Coordinated Shipboard Allowance List (COSAL) 
implements the Chief of Naval Operations (CNO) shipboard 
allowance policies. Few processes have more impact on the 
logistic support of U. S Navy ships than the  COSAL 
development process. Even with it's recognized importance, 
the COSAL process remains misunderstood. 

Although the Ships Parts Control Center (SEBIED 
produces and distributes the  COSAL, many other activities 
play key roles in determining the COSAL’S quality and 
value. Hardware Systems Commands (HSCs), Shipyards, Ship 
Acquisition Project Managers (SHAPMs) , Supervisor of 
Shipbuilding (SUPSEITDES) و‎ In-Service-Engineering-Activities 
(ISEAS) and the Inventory Control Points (ICPs) all have 
Significant roles in the allowance development and  COSAL 


process. (Refs. 4,101] 
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The COSAL is the primary source of spare and repair 
parts support for ships. The COSAL is tailored to each ship 
individually and reflects the support needs of the equipment 
and components currently installed. It is designed to 
support the organizational level maintenance. The COSAL 
allowance is a stockage at the consumer level of inventory. 

Levels of inventory and levels of maintenance are 
separate concepts and need further explanation. Levels of 
inventory are defined by the Department of Defense as 
follows: 

a. Consumer Level of Inventory: An inventory, regardless 
of funding source, usually limited in range and depth, 
held by the final element in an established supply dis- 
tribution system for the purpose of internal consump- 
tion. (Consumer level inventories are developed for 
use by the activity holding the inventory. They nave 
no resupply or replenishment functions for lower levels 
of inventory, as there are no lower levels.) CRef. 5] 

b. Intermediate Level of Inventory: An inventory, regard- 
less of funding source, that is required between the 
consumer and wholesale levels of inventory for support 
of a defined geographic area or tailored to support a 
specific set of consumer organizations or activities. 
CRef. SJ 

c. Wholesale Level of Inventory: An inventory, regardless 


of funding source, over which an inventory manager at 
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the national level has asset knowledge and exercises 

unrestricted asset control to meet worldwide inventory 

management responsibility. (The primary purpose of 

wholesale inventories is the replenishment of lower 

level inventories, both intermediate and consumer.) 

(Ref. SJ 

Levels of maintenance refer to the activity 

designated to accomplish particular maintenance tasks on an 
equipment or component. Generally, the more complicated and 


extensive the maintenance task, the higher the maintenance 


activity required. For example, routine preventative 
maintenance is generally performed Dy organizational 
(shipboard) personnel. Routine equipment calibration 


requiring special test equipment 1 5 generally done by the 
intermediate level (tender, repair ship or SIMA). Extensive 
equipment overhaul 1 5 accomplished at the Depot level 
accomplishment (shipyard, DOP or commercial activity). 
CRefs. 12,13] 

The COSAL is the U. S. Navy's method of determining 
stockages at consumer level inventories to support afloat 
organizational level maintenance. Figure 3 shows the levels 
Of inventory, levels of maintenance and the method of 
determining their support requirements. 

The Chief of Naval Operations’ policies on shipboard 
inventories are defined in OPNAVINST 4441.128 Within 


4441.12B the framework and requirements for afloat spare and 
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repair parts allowances are developed. The fundamental 
concepts contained within this guidance are: 
a. The shipboard allowance document will fully describe 
installed systems and equipment. 
b. Mandatory range and depth of spare and repair parts 
will be prescribed. 


c. The allowance document will be responsive to changes in 


demand. 
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Figure 3. Inventory, Maintenance Levels and the Associated 
Stockage Lists 
d. The allowance document will reflect the essentiality of 
each equipment/component in it's method of computation. 
e. The allowance document will provide 90 percent protec- 
tion against stockout for a 9O day period for demand 


Dased items. (Ref. 14] 
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A discussion of demand based and non-demand based allowance 
items will be included later. 
6. Fleet Logistic Support Improvement Program 

With OPNAVINST 4441.12B identifying the fundamental 
requirements of shipboard allowances the COSAL process and 
supporting computation methods were developed to satisfy 
these needs. The Fleet Logistic Support Improvement Program 
(FLSIP) was developed in response to the policy guidance set 
forth by CNO. The FLSIP concept determines shipboard 
allowance levels by considering the following major factors: 

a. Ship maintenance capability 
b. Total ship equipment configuration and total equipment 
repair parts population 
C. Each repair part's failure rate (commonly referred to 
as a part's Best Replacement Factor or BRF). 
The term FLSIP is also applied to the basic mathematical 
model ieee by the FLSIP program. The FLSIP model determined 
most shipboard allowances during the 1970'S and early 
1980's. 

The straightforward FLSIP model is being phased out 
by the MODFLSIP model as the primary computational method 
for shipboard allowances. However, the FLSIP concept forms 
the basis for current computational methodologies and an 
understanding of it is useful. The following is a 
discussion 0+ the basic FLSIP concept and the FLSIP 


computational model. 
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The F CSIP concept involves three essential 
considerations: 
a. Replaceability 
b. Likelihood of need 
C. Importance. 
The first consideration, replaceability, means that 
the ship must have the capability to remove and install a 
part before that part will be considered for onboard 
stockage. This consideration is a direct result of the 
maintenance and support strategy developed by the Hardware 
Systems Command for the installed equipment and the ship as 
a whole. This maintenance strategy is applied to each 
repair part by the technical coding performed during the 
provisioning process. If the ship doesn’t have the trained 
personnel, special tools/test equipment and technical 
documentation aboard to remove and install a part, it makes 
no sense to stock the part. CRef. 10] 


The second element of the FLSIP concept, likelihood 


of need, involves both economic and storeroom space 
considerations. Clearly, a ship cannot stock one of 
everything within it's storerooms. i+ this were the 


allowance criteria, Navy ships would have to be twice the 
size they are to accommodate all their spares, and there 
would be half as many ships because of the cost of the 
stocked parts. Because of these physical and economic 


limitations the replacement rate reflected in an items Best 
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Replacement Factor (BRF) is a central determinate of onboard 
allowance. The replacement rate of a part, multiplied by 
the total number of this part installed onboard, determine 
the likelihood that a part will be needed. CRef. 10) 

The last FLSIP consideration, importance or military 
essentiality, involves a judgment regarding the importance 
of the repair part to the operation of the equipment within 
which it is installed. I f items are not important to the 
ship’s installed equipment or mission then scarce dollars 
and onboard stowage space should not be invested in them. 
The concept of importance and mission  essentiality was 
poorly addressed by the basic FLSIP computation model and is 
the primary reason it is being replaced By a second 
generation of allowance development algorithms. CRef. 10] 

The FLSIP computation process begins with an 
examination of all allowance candidate items for a ship. 
The allowance candidates are determined by extracting the 
ship's configuration data from the WSF level ^ and equipment 
to repair part information from the WSF level C: Each 
repair part within the ship s maintenance level is then 
summed with all other identical parts to develop a total 
ship's allowance candidate list. Only those items 
authorized to be replaced onboard are selected by the FLSIP 
process as candidates. 

Once the allowance candidate list has been 


developed, it is passed through the FLSIP demand qualifier 
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program. The total installed part population on the ship 
(obtained by multiplying the equipment population by the 
part population per equipment) is multiplied by the part's 
Best Replacement Factor (BRF). The resulting quantity is 
then compared with the "demand based" and "insurance based" 
item criteria established by CNO policy. 

For basic FLSIP, if the expected part usage is 
greater than or equal to four parts per year, (total ship's 
population times BRF greater than or equal to 4) the item is 
then considered demand based. An allowance quantity is 
computed for each demand based item which provides a 90 
percent protection against stockout for a 90 day period. 

If the part’s usage is less than four per year and 
both the part and the equipment on which it is installed are 
coded vital then the candidate item is passed to the 
insurance items program. Each remaining candidate is then 
screened to determine if the part's expected usage meets tne 
CNO criteria for insurance stockage. If the candidate item 
has an expected usage of at least one every four years 
(population times BRF greater than or equal to 0.25) it 15 
selected under basic FLSIP as an insurance item for onboard 
stockage. 

Unless the remaining candidate items are identified 
Dy specific mission, maintenance or safety override codes as 
required for Stockage, they are rejected for onboard 


stockage. Because the straightforward FLSIP allowance 
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computation technique provides onboard allowances for 
virtually all items with total shipwide usage of one every 
four years (population times  BRF greater than or equal to 
0.25) it is commonly known as the .25 FLSIP computation 
method. CRefs. 5,10] 

The shipboard stockage allowances determined by the 
COSAL process result from a snapshot of the configuration 
and management data within the WSF, MDF, PSI, and Technical 
Reference File and other allowance significant UICP files. 
Because of the dynamic nature of these files successive 
allowance computations on a single ship’s configuration 
would result in different stockage allowances. 

The CNO‘s performance objectives for COSAL 


allowances are to fill 65 percent of all repair part demands 


from onboard stock (gross effectiveness) and 85 percent 
availability for onboard allowance items (net 
effectiveness). The gross effectiveness goal means that 65 


times out of 100 the shipboard repairman should find the 
needed repair part in the ships storeroom. The net 
effectiveness goal means that if the required repair part is 
an onboard stockage allowance item, then 85 times out of 100 
it should be onboard when needed. The monitoring of COSAL 
effectiveness throughout the fleet has indicated that actual 
COSAL performance is closer to 30 percent gross 


effectiveness. CRef. 15] 
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Z Bagby Study 


In 1972, as a result of poor COSAL performance and a 
concern over the level of supply support being provided, the 
CNO sponsored a study of afloat logistic support performed 
by the Center for Naval Analysis. (Ref. 151] 

The Center for Naval Analysis study, known as the 
Bagby study, identified some major shortcomings in the way 
the Navy determined shipboard allowance levels. AS a result 
of the Bagby study, several changes to CNO allowance 
development policy and COSAL computation methods were 
recommended. 

Among the most significant findings of the CNA study 
was that existing allowance development methods were unable 
to distinguish between the support requirements for mission 
essential equipment and equipment of lesser importance. 
What this meant was that the .25 FLSIP model treated all 
equipment the same. The .25 FLSIP model applied the same 
allowance criteria to both mission critical equipment (e.g., 
missile, gun, and propulsion systems) and equipment of 
lesser criticality (e.g-, laundry and galley equipment). 
Given that there are both economic and stowage constraints 
on shipboard stockage allowances, treating all equipment 
equally, regardless of mission essentiality, does not make 
sense. 

The Bagby study also suggested that COSAL 


effectiveness may not هط‎ the best measure of COSAL 
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performance. The main objective of any level of inventory 
within the Navy is to improve fleet readiness. Therefore an 
appropriate measure of effectiveness for the Navy’s supply 
(and inventory) system is how well it supports those 
equipments which degrade readiness. 

The most significant changes to the COSAL process 
resulting from the Bagby study involved developing a system 
which recognizes and provides greater support for mission 
critical equipment. The MOD-FLSIP (Modified Fleet Logistic 
Support Improvement Program) and MCO (Maintenance 
Criticality Oriented? computation methods were developed to 


fulfill the needs identified by the Bagby study. 


Figure 4 summarizes the major COSAL models. For all 
models, "دا"‎ represents the item population’s expected annual 
replacement rate, "POP" is the item population, "RF" is the 


item' s annual replacement rate (BRF or TRF), and "AQ" is the 
item's allowance quantity. 

In the MODFLSIP model, Mission Criticality Code 
(MCC) 15 a measure of item importance and ranges from 1 
(least important) to 4 (most important). For FLSIP and 
MODFLSIP models, demand based item (u»4) allowance 


quantities are always the expected number of replacements 


during a 90 day period (u/4), plus a fixed protection level 
CIT Z8 x yu/4). This fixed amount provides the 907 
probability against stock-out for a 70 day period. Because 
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FLSIP and MODFLSIP provide a fixed protection level against 
stock out, they are known as fixed protection models. 

Trident and MCO techniques are variable protection 
level models. The allowance quantities computed by these 
models equal the expected 90 day replacements (u/4), plus a 
variable protection level based on item importance and 
price. The variable protection level is represented by t in 
the trident model and Zin the MCO model. In the Trident 
model, Mission Essentiality Code (MEC) is a measure of item 
importance and ranges from 95 (least important) to 116 (most 
important). In the MCO model, Maintenance Criticality Code 
(MCC) is a measure of item importance and ranges from 1 
(least important) to 4 (most important). 

MCC is aA common acronym between  MODFLSIP and MCO 
models. With both models, the MCC serves the same purpose, 
to stratify allowance item candidates by mission importance. 
However, MODFLSIP MCCs and MCO MCCs are not the same thing. 

MODFLSIP Mission  Criticality Codes are derived from 
the Navy's Casualty Reporting (CASREP) system. MODFLSIP 
MCCS are assigned to ship class/equipment combinations based 
on the mission impact of the equipment failure. MODFLSIP 
MCCS are maintained in the MCC matrix file at SPCC ۷ 
NAVSEALOGSUPENGACT. 

MCO Maintenance Criticality Codes were developed for 
the FFG-7 ship class based on it’s unigue maintenance 


strategy and a shipwide logistic support analysis. The MCO 
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MCCs are maintained in the FFG-7 database by the Navy 


Maintenance Support Office (NAMSO). 


Name Equation Conditions 
60 ۳ u = POP x RF .25 < U < 4, item coded 
AQ = 1 V1 (vital) 


AQ = u/4 + (1.28 xVu/s4) u > 4 90% probability 
Of no stock out in 


90 days 
MODFLSIP u = POP x RF .25 < u < 4, MCC 1 and 2 
AQ = 1 equipment 
AQ = 2 .10 < U > 2 MCC 3 and 4 
equipment 
AQ = 2 2 > لا‎ > ۹ MCC 3 and 4 
equipment 
AQ = u/4 + (1.28 xVu/4) u > 4 90% probability of 


no stock out in 9O 
days 


TRIDENT u = POP x RF 


MEC 116 Items 


1۳۳ 
AQ 2 u/4 * (tyu/4 + .5) t = max 3 
7 = logiolprice) 
MEC < 116 Items 
ےا‎ 
AQ = u/4 + ۰) (ه‎ t = max 1 
7—((116-MEC)/6) 
س‎ logaoípr 9٦ 
NCO u = POP x RF 


AQ = u/4 + (Z u/4) 


Z = max{min risk,(3 + MCC —- 1.5lo0giel(item price) )> 


Figure 4. COSAL Computation Techniques 
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C. THE INCREMENTAL STOCK NUMBER SEQUENCE LIST (ISNSL) 
1. ISNSL Development Background 

The Incremental Stock Number Sequence List (ISNSL) 
is a computer application used to identify on-board repair 
parts (OBRP's) during the new construction of ships. The 
ISNSL is a Uniform Inventory Control Point. (UICP) program 
developed by the Fleet Material Support Office (F MSO) % 
Mechanicsburg, PA. 

Shipbuilding contracts require the shipbuilder’ to 
furnish an initial range and depth of spare and repair parts 
for contractor supplied equipment. The Navy provides repair 
parts support for government furnished equipment. Prior to 
the development of the ISNSL method, shipbuilding 
contractors submitted Provisioning Technical Documentation 
(PTD) for equipment requiring repair parts support. From an 
inspection of the PTD it is determined if the equipment has 


been previously provisioned or if initial provisioning is 


required. If the equipment has been previously provisioned 
the existing Allowance Parts List (APL) is assigned, 
otherwise a new APL is developed during initial 


provisioning. 

The APL identifies all maintenance significant parts 
and the range and depth of repair Darts to be stocked 
onboard the ship. Many  shipbuilders procure the items 


required for onboard stockage by individual equipment, 


ده 


without consideration of the duplicity of identical parts 
between equipment. For example, shipbuilders would buy the 
repair parts required for the fresh water pumps separately 
from those needed for the condensate pumps. Although these 
pumps have different APL numbers and perform different 
functions, they frequently have common repair parts. Since 
total ship repair part allowances are computed by 
accumulating all installed equipment and considering repair 
parts collectively for stockage, this method resulted in 
either insufficient or excessive material being bought by 
the contractor. In general, both excesses of common material 
and the shortages of unique items resulted. 

The repair part purchasing methods used by new 
construction ship contractors varies among shipyards and 
sometimes between ships within the same shipyard. Some 
shipbullders buy spares and repair parts in multiple "snip 
set" quantities while other builders buy a single "ship set" 
at a time. Therefore, during a ship or ship class 
construction period the same equipment can be bought, 
installed and provisioned on several occasions. Even lf 
comprehensive consolidated procurement methods were used by 
the Sm TEENS contractor, tnere 15 NO Way for the 
equipment provisioner to identify repair part commonality 
across different equipment and components and forward that 
information to the shipbuilder. The equipment provisioner 


iS an expert on the support requirements of individual 
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equipments, not the support requirements of an entire ship. 
It is the purpose of the ISNSL and COSAL processes to 
identify repair part commonality among different equipments 
installed on a single ship. 

In the development of the ISNSL, there existed a 
methodology which permitted the consideration of multiple 
applications of identical equipment within a ship, and the 
commonality of repair parts across different equipment in 
the stockage determination process. The ISNSL also provided 
the shipbuilding contractor with the ability to buy repair 
parts in consolidated contracts rather than with a variety 
of individual repair part purchases amended to equipment 
procurements. (Ref. 16) 


Prior to the I SNSL process the ability to 


distinguish between repair parts supporting Government 
Furnished Equipment (GFE) and those needed to support 
Contractor Furnished Equipment (CFE) was difficult. The 


repair parts required to support CFE are known as Contractor 
Furnished Materials (CFM) while those needed to support GFE 
are known as Government Furnished Materials (GFM). The use 
of the COSAL for this purpose was not viable because the 
COSAL does not distinguish between GFM and CFM. The COSAL 
only provides range and depth of spares and repair parts. 

An additional problem with reliance on the COSAL as 
the only new construction ship allowance development and 


outfitting tool was that it provided a total ships 
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configuration and repair parts requirement only near the end 
of the ship’s construction period. The time when the COSAL 
would be available would not provide adequate procurement 
lead time to buy required repair parts to meet the 
shipbuilding schedule. (Ref. 16] 

2. The ISNSL Process 

Recognizing the need to develop a uniform automated 
method of determining new construction ship repair part 
range and depth requirements, the Naval Sea Systems Command 
and the Naval Supply Systems Command assigned the Fleet 
Material Support Office to develop the Incremental Stock 
Number Sequence List (ISNSL). 

During the ship construction period, configuration 
information is sent to the Weapons Systems File (WSF) to 
form an equipment/component configuration data base. The 
methods by which this configuration is submitted to the WSF 
and the level + detail varies and depends on each 
shipbuilding contract. By extracting the ship configuration 
data at selected times agreed upon within the shipbuilding 
contract, shipboard allowances can be computed for the 
equipment which is installed to date. This procedure allows 
the determination of spare and repair part requirements with 
consideration of commonality of material across the existing 
equipment population. The configuration reporting 
requirements identify the equipment as being contractor or 


government furnished and thereby identify the required 
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spares as being contractor or government furnished. 
Subsequent ISNSL computations are compared with previous 
ISNSL requirements to determine appropriate stockage 
adjustments. 

The primary objectives of the ISNSL process are: 

a. To distinguish between contractor and government 
furnished material. 

b. Identify spare and repair part requirements at pre- 
determined intervals during the ship construction 
process. 

c. Identify commonalty oft parts between equipment 

d. Provide methods and aids to the shipbuilding contractor 
for consolidating buys of like parts. 

e. Compute repair part allowances under the authorized 
model. (The ISNSL process can be used with any COSAL 
computation. ) 

f. Provide a method of identifying required allowance 
material sufficiently in advance of required delivery 
dates to allow for timely procurement. 

The ISNSL computer programs are run at the Ships 
Parts Control Center, Mechanicsburg, PA. They are typically 
run monthly depending on allowance document scheduling and 
workload requirements. ISNSL programs closely interact with 
the COSAL process in determining new construction repair 


Dart requirements. In a sense, the ISNSL program can be 


7 


viewed as calling the COSAL process during execution. 
CRefs. 5,16] 

Individual ship configuration information is the 
basis for the computation of ISNSL products. Configuration 
information is reported to the Inventory Control Point by 
the construction shipyard or other designated activity. 
This information is used to update the configuration portion 
of the ship's Weapon System File (WSF). 

This configuration update is typically done on a 
monthly basis. Under many shipbuilding contracts the 
Fitting Out Management Information Systems (FOMIS) is used 
to provide configuration status accounting information. The 
configuration data contained in FOMIS is used to load the 
applicable data elements within the WSF level A, while 
equipment provisioning efforts load repair part information 
for each equipment within the WSF level C, and also into the 
MDF and PSI. 

The COSAL programs are used to extract configuration 
and repair part information from the WSF and other 
supporting UICP files. The extracted data is then processed 
through the appropriate mathematical model to provide ISNSL 
allowances. Follow-on ISNSL/COSAL computations use 
information from the previous run to determine the net 
repair part stockage increases, decreases and deletions. 


The final ISNSL 1S produced concurrently with the ship's 
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Load COSAL. Figure 5 summaries the organization, interfaces 


and data flow of the ISNSL program. 


History 
File 





ees‏ ا 


WSF Level A 





WSF Level C 





MDF PST 





Figure 5. ISNSL Program Interfaces 


The ISNSL process permits the identification and 
procurement of spare repaır part allowances considering lead 
time. Through a method of identifying common equipment and 


components and summing their support requirements prior to 
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allowance computation a first step is taken in reducing the 
excess materials accumulated throughout a shipbuilding 
program. This first step was significant, but in light of 
increased shipbuilding activity and the complexity and 
expense of new shipboard equipment, this first step is no 
longer sufficient. Recent shipbuilding programs have been 
accumulating excess spare and repair part allowances at an 
alarming rate (Ref. 11. Although the ISNSL process 
provides a method for consolidating ship al lowance 
requirements it does not address the problems of excess 
material accumulation caused by an ever changing 


configuration and piece part data base. 


D. NEW CONSTRUCTION CONFIGURATION DEVELOPMENT 

Broadly, configuration status accounting is the booking 
Process of recording a ship’s equipment installations, 
modifications and deletions from the WSF. The profile of a 
ship's installed equipment is known as a configuration 
index. The configuration index of each Navy ship 1 5 
contained in Level A of the Weapons Systems File (WSF). The 
Dasis of shipboard supply support rests with the accuracy 
and validity of it's configuration index within the WSF. 
The establisnment ofa ship's configuration index is the 
responsibility of the HSC and is often delegated to the 
shipduillding contractor or Naval Supervisory Activity (NSA). 


The Fitting Out Management Information System (FOMIS) and 
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Preliminary Equipment Configuration Index (PECI) are two 
methods commonly used by the HSC to develop the 
configuration index within the WSF for new construction 
ships. 

FOMIS is a computer based integrated management system 
developed by the Naval Sea Systems Command. The purpose of 
FOMIS is to provide: 

1) A configuration status accounting system 

2) A management oriented logistics information system 

3) A centralized data base for Integrated Logistic Support 
(ILS) data. 

The FOMIS program is run by SPCC and loads data into the 
WSF Level A. The configuration information reported by 
FOMIS is developed and submitted by an HSC designated 
activity for each shipbuilding program. FOMIS provides a 
method to define a ship’s configuration and monitor progress 
towards index completion. FOMIS monitors the status of 
contractor and government furnished equipment installation 
and configuration reporting. 

FOMIS records are established for each installed 
equipment and contain specific provisioning, procurement, 
maintenance, installation and validation information. Each 
FOMIS record is updated incrementally as progress is made 
towards completion of installation and provisioning 
activities. When an equipment’s FOMIS record contains the 


necessary data elements to establish a WSF Level A record, 
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the WSF is updated to reflect the installation of that 
equipment on a specific ship. In short, FOMIS contains a 
broad base of logistic and supply support information 
developed incrementally throughout the ship's construction 
period and used to establish the ship's WSF Level A 
configuration index. The Fitting Out Management Information 
System (FOMIS) is currently used in FFG-7, SSBN-726 and CG- 
47 shipbuilding programs. CRef. 17 [ 

The Preliminary Equipment Component Index (PECI) system 
is a file containing prescribed technical data on equipments 
and components applicable to a specific ship. SPCC develops 
and maintains the PECI file based on information supplied by 
the HSC, Naval Supervisory Activity and shipbuilder. PECI 
was originally developed as a manual configuration reporting 
system unlike the mechanized FOMIS process. The PECI input 
Of equipment adds, deletes and changes is based on the 
NAVSUP Form 1174. PECI has evolved into a partially 
automated system in that images of Form 1174 records are 
transmitted to SPCC on magnetic tape for loading to the WSF 
Level A. The PECI configuration reporting system is 
currently used on SSN-688 and CVN/CV SLEP (Ship's Life 
Extension Program) programs. 

Regardless of the configuration reporting method used 
during ship construction, the key aspect of configuration 
development is accuracy. Accurate reporting of installed 


equipment is critical to allowance development. 
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The validation of a ship’s installed equipments and 
accurate configuration reporting to the WSF are critical to 
the overall allowance development effort. Inaccurate 
configuration reported to the WSF during the allowance 
development period often results in buying too much or too 
little of needed repair parts. 

Equipment validation is the process of assuring that the 
Ship's installed equipment corresponds to the information 
provided to the WSF. Sight validation is the physical 
identification of equipment by a Knowledgeable technician 
who verifies the equipment installation by comparing 
configuration records with actual equipment label plate 
data. Sample validation involves the review of technical 
drawings and blueprints to determine installed equipment 
characteristics. 

Clearly, the accuracy of a ship's configuration index 15 
crucial to the allowance development process. Inaccurate 
configuration information which is included in early ISNSL 
allowance computations and subsequently deleted in later 
ISNSL allowances, result in unneeded repair part purchases 
and excess material. Inaccurate configuration reporting 1 5 
thought to be a factor contributing to the accumulation of 


excess allowance materials. CRef. 1) 
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€. THE BEST REPLACEMENT FACTOR (BRF) 

The Best Replacement Factor is a numeric representation 
of the expected annual number of replacements per part or 
component installed. The BRF has it's origin in engineering 
reliability theory. Initial BRF assignment and periodic BRF 
adjustments are designed to reflect the life cycle of 
equipment. The life cycle consists of; an infant mortality 
period, a constant failure rate period and a wear out period 


(see Figure 6). 


Failure Constant Failure 

Rate Rate Period 
Infant Wear Qut 
Mortality Period 
Period 





Time 


Figure 6. Bathtub Shape of tne Reliability Curve 


The BRF estimates item replacement rather than 1 tem 


failure because repair parts are often replaced prior to 


failure. Examples of replacement prior to failure include 
preventative maintenance, such as filters changes or the 
replacement of gaskets during an equipment overhaul. مم‎ 


understanding of the BRF is important because of it's vital 
"Ole in the computation of a repair part for allowance. 


CRef. 18] 
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The replacement factor assigned to a new item of supply 
represents an engineering estimate. It is based on 
technical judgment and experience with similar items at the 
time of initial provisioning. The initial assignment of a 
replacement factor is known as a Technical Replacement 
Factor (TRF). As data is collected through the Navy's 
maintenance and parts use reporting systems anda demand 
pattern is established, the TRF is adjusted appropriately 
and becomes a BRF. The demand development period, or TRF to 
BRF transition period, is typically one to two years. After 
this period the TRF is combined with actual use data using a 
weighted average technique to arrive at the BRF. 

The initial estimate of the replacement factor is very 
influential and has lasting consequences on the supply 
support of new equipment. An initial TRF which is too low 
will result in inadequate spare parts inventories both 
ashore and afloat. TRFS which are too high result in 
stocking too much. 

TRFS are only assigned to new items of supply (no NSN 
assigned). If an item has been catalogued through previous 
Provisioning, the items assumes the existing BRF value 
without regard to application. An important point to note 
1 5 that an item has a single BRF, which applies to that item 
regardless of application. For example, if identical "Q- 


rings" are installed on two different equipments, the BRF 
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for those O-rings are the same without regard to their 
application. 

The Best Replacement Factor (BRF) is updated annually to 
include recent use and failure rate information in future 
supply decisions. The sources of information used for BRF 
updating ares 

1) The Navy 3M (Maintenance Material Management) database 

2) The Mobile Logistic Support Force (MLSF) database 

3) The SPCC Transaction History File. 
The method of updating the BRF has been under extensive 
study by the Fleet Material Support Office (FMSO) , 
Mechanicsburg, PA. (Ref. 18] 

Currently a weighted average method is used to annually 
recompute tne BRF for each repair part. This method 
combines old BRF values with data from the current year. 
The smoothing weight places more emphasis on historical BRF 
Gata (about 60%) and less emphasis on an 1tem' s current 
behavior (about 40%). This weighting 1S based on the logic 
that an item's use over time is a more accurate portrait of 
it’s failure rate than a single year’s data. 

Alternative methods to update the BRF have been 
proposed. The alternatives include an adaptive smoothing 
technique Based on the variation of average annual usage and 
a ratio computation method which computes BRF using total 


lifetime demand and average annual population. 
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The annual BRF update has been accused of causing a 
large portion of the ISNSL churn and resulting outfitting 
material excesses. The current weighted average BRF 
updating method allows a single year’s usage to dramatically 
affect new  BRF values. The recommended alternative BRF 
updating are designed to attenuate the affect of a single 
year’s usage data on BRF value. 

The BRF is a key factor in the allowance development 
process. It's value will determine whether an item will be 
stocked aboard ship or remain stocked only in the wholesale 
supply system. Because of the BRF’s vital role, it’s annual 
adjustment affects the time phased allowance development 
procedures used by SCN shipbuilding programs. 

A ship will receive several ISNSL computations over a 
three or four year period. Some of these ISNSL computations 
will bracket an annual 828۳ update. An  ISNSL stockage 
computed before and then after an annual BRF adjustment will 


result in different spare and repair part allowances. 


F. SUMMARY 

Chapter 11 provided a broad perspective of the 
environment, procedures, activities and factors involved in 
the SCN allowance development process. These activities 
include logistic and maintenance planning, provisioning, 
configuration development and ISNSL/COSAL stockage 


computation. The factors considered by each specific 
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allowance computation model are an output of the 
provisioning and configuration development process. These 
factors include equipment and parts population sizes, 
maintenance code decisions, equipment criticality decisions, 
and BRF. Any changes in these factors can result in changes 
in allowance quantities (either additions or deletions) and 
in the accumulation of excess outfitting material. 

Perhaps the most influential factors involved in 
allowance adjustments and ISNSL churn are configuration 
changes and BRF updating. The following chapters attempt to 
isolate and quantify the affects these factors have on ISNSL 


churn. 
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III. INVESTIGATIVE FRAMEWORK 


A. BACKGROUND 

Chapter II introduced the environment and processes of 
the SCN initial computation of repair parts stockage aboard 
ship. Many logistic and engineering decisions made early in 
the shipbuilding process have a significant impact on 
initial allowance computation and supply support. The 
Logistic Support Analysis (LSA) and maintenance concept are 
examples of these decisions. 

Before the first equipment is provisioned by the ICP or 
the first configuration record is entered in the WSF these 
"front end' decisions have established a foundation upon 
which initial shipboard allowances are determined. Once 
made, these decisions generally remain constant throughout 
the initial allowance development period. Because of this 
Static nature these "front end" decisions have little impact 
on the ISNSL churn and allowance excess issue. On an 
individual equipment basis, major changes in maintenance 
philosophy during the allowance development period will 
result in adjusted repair part support and 150155 = c hurm: 
Fortunately, these changes are made infrequently. 

A further understanding of ISNSL churn and it’s 
relationship to excess outfitting material is needed at this 


point. ISNSL churn and excess outfitting materials are not 
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interchangeable terms. The term ISNSL churn refers to the 
change in allowed shipboard stockage levels. These changes 
occur during the period of time over which the ship is being 
built. ISNSL churn includes inventory range adjustments and 
depth adjustments. 

Excess Outfitting materials refer to those items ordered 
and received based upon an ISNSL computed early in the 
shipbuilding process which are not part of the final ship’s 
ISNSL and Load COSAL stockage allowance. Clearly excess 
outfitting material is more closely associated to ISNSL 
range deletes and depth decreases than ISNSL additions. If 
every allowance item on every ISNSL was ordered and received 
prior to the computation of subsequent ISNSL, then the ISNSL 
deletes would closely resemble the outfitting excesses. 
However , this condition is not the case. ISNSL re- 
computations are typically spaced six to nine months apart 
and the requisition processing time, procurement lead time 
and outfitting requirements policies often preclude filling 
every outfitting requisition before the next ISNSL is 
produced. This results in the canceling of outstanding 
Outfitting requisitions prior to receipt of material. In 
short, excess outfitting materials are a subset of the ISNSL 
deletions experienced by a ship during it's allowance 
development and outfitting. 

Just as ISNSL deletes do not always result in outfitting 


material excesses, not all excesses result from the ISNSL 
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process. For example, new weapon systems are often 
supported by the equipment manufacturer or other contractor 
early in the equipment's life cycle. This allows the Navy 
adequate time to plan the provisioning of the equipment and 
procure needed spares and repair parts for wholesale and 
retail support. During this period of contractor support, 
initial onboard allowances are computed for the ship by the 
HSC or equipment vendor. Repair parts stocked under these 
circumstances are known as Type III spares. 
As contractor supported equipment is provisioned and the 
WSF database is loaded, the corresponding ISNSL allowance 
computations must be ignored by the outfitting activity. 1+ 
this process breaks down, ISNSL allowance items are ordered 
and received in excess of the Type III items authorized for 
allowance. While this type of excess must be prevented it 
is not a direct result of the ISNSL process and ISNSL churn. 
Of the factors affecting an item's allowance 
computation, the Best Replacement Factor (BRF) and WSF 
configuration changes are thought to be the two primary 
Causes of ISNSL churn CRef. (0 The following analyses 
were done in an attempt to isolate these factors and 
determine their impact on ISNSL churn: 
1) A Statistical analysis of SSBN-726 Trident Submarine 
ISNSL products 
2) A statistical analysis of Third and Fourth Flight FFG-7 


Class Guided Missile Frigate ISNSL products. 
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The tools of statistical analysis used include multiple 
linear regression, variance analysis and mean comparisons. 
The regression analysis attempts to describe the 
relationships between ISNSL churn, configuration changes and 
BRF adjustments. Variance analysis and mean comparisons 
attempt to identify differences in ISNSL churn between the 
categories of ISNSL and COSAL allowance material. Further, 
an effort is made to isolate the affects of annual BRF 
updating on ISNSL churn. 

The FFG-7 and and SSBN-726 shipbuilding programs were 
selected for analysis for the following reasons: 

1) Both ship classes had complete ISNSL statistics avail- 
able for 24 ships. 

2) The FFG-7 and SSBN-726 programs use similar COSAL com- 
putation models. 

3) Both FFG-7 and SSBN-726 programs use FOMIS for WSF con- 
figuration reporting. 

4) The FFG-7 shipbuilding program is executed at three 
shipyards and supervised by three NSAs. The FFG-7 
FOMIS reporting responsibilities spread among all NSAs 
and the Ship Project Manager. The SSBN-726 submarines 
are built ata single NES with a single activity 
responsible for FOMIS configuration development. The 
difference between these two programs permit compar1i- 


sons between centralized and distributed configuration 
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reporting responsibilities and the effect of config- 


uration reporting on ISNSL churn. 


B. METHODOLOGY 

ISNSL statistics on FFG-40 through FFG-S5S8 and SSBN- 
727,729,730,731 and 733 were collected from the Ships Parts 
Control Center (SREE); Mechanicsburg, PA. These ISNSL 
statistics include summary information on configuration, 
authorized allowance, allowance additions, and allowance 
deletions from one ISNSL to the next. This data is broken 
gown by equipment supplier هم‎ Government Furnished (GF) or 
Contractor Furnished (CF)) and storage locations; Storeroom 
(SRI) or Operating Space ( OSI). 

The annual BRF update at SPCC generally occurs in the 
June/July time frame. By identifying those ISNSL allowances 
affected by an annual BRF update and comparing them with 
ISNSL computations not affected by annual BRF updating the 
impact of BRF updates on از‎ churn may be partially 
isolated. This comparison iS made through a series of 
statistical tests applied to the ISNSL data within each 
نات اد‎ (Third Flight FFGs, Fourth Flight FFGs, and SSBN-726) 
to determine if churn differs between those ISNSL allowances 
affected by an annual BRF update and those which were not. 
Additionally, comparisons are made between groups CO 
determine if BRF update behaves similarly regardless of ship 


Class. 
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Using ISNSL statistics to isolate the impact of 
configuration changes on ISNSL churn is less conclusive. 
ISNSL configuration statistics identify only net adjustments 
to a ship's Weapon Systems File (WSF) configuration and do 
not provide information on specific equipments added or 
deleted. For example, the ISNSL configuration summary 
report may indicate a total range adjustment of 100 added 
configuration records (APLS/AELS) and a total depth 
adjustment of 250 additional configuration records. This 
information provides few clues about how many repair parts 
are involved in the configuration changes reported since the 
last ISNSL was computed. 

Not all configuration records affect supply support and 
onboard allowances equally. Some equipments have few repair 
parts on their APLS while others have many. Therefore the 
impact of configuration changes on ISNSL allowances greatly 
depends on what equipment 1S involved with the configuration 
changes. It 1 5 important to recognize this shortcoming ۴# 
the analysis of configuration changes and their impact on 
ISNSL churn. Additionally, the WSF is a steadily growing 
database during construction. Configuration deletions are 
few compared to the total number of transactions. 

In addition to the above, a review of ISNSL range and 
depth deletions is conducted. The purpose of this review 15 


to characterize the nature of ISNSL deletions and draw some 
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conclusions about their effect on afloat support and ISNSL 
churn. 

The ISNSL data from SPCC has separated into three 
groups: 

1) Third Flight FFG-7 class ships (FFG-40 through FFG-49) 
2) Fourth Flight FFG-7 class ships (FFG-S0 through FFG-S8) 
5) SSBN-726 class submarines. 
The FFG-7 class ships are separated by flight because of 
differences in their configuration during the outfitting 
period. 

Within each group the ISNSL configuration and allowance 
data is stratified by supplier (Government or Contractor), 
storage location (Storeroom or Operating Space) and 
occurrence of an annual BRF update. This was done to 
isolate the affects of configuration changes and annual BRF 
updating on allowance additions and deletions (ISNSL churn). 

The number of ISNSLS computed per ship during initial 
allowance development varies between groups and from ship to 
ship within groups. Third Flight FFG-7s received 4 ISNSLs 
Guring the allowance development period while Fourth Flight 
FFG-7s received 3. The reduction from four to three ISNSLs 
on FFG-7s was made for three reasons; 1) the Fourth Flight 
FFG-7 construction and delivery was accelerated three to six 
months, reducing the time frame from first ISNSL to final 
ISNSL computation and Load COSAL, 2) the Fourth Flight FFG- 


configuration baseline was believed to be more stable‏ 5 ٴ7 


BS 


and JI) most major FFG-7 class weapon systems had completed 
the provisioning process. 

The SSBN-726 class submarines have received a variable 
number of ISNSLS during allowance development. Submar ines 
built early in the program received as many as ten ISNSL 
computations while those currently under construction 
received only two. The reduction in اول19۳‎ computations 
reflects the stabilized configuration of the ship class and 
the completion of most major weapon system provisioning. 
The SSBN-726 class configuration is thought to be greater 
than 98 percent identical between each submarine. This 
Similarity between hulls is due to the following; 1) a 
Single shipbuilder constructing all SSBN-726 submarines and 
2) high standardization requirements placed on strategic 
weapon systems by the Navy's Strategic Systems Project 
Office (SSPO). 

In contrast to the equipment standardization on SSBN-726 
submarines the configuration of FFG-7 class ships 15 
believed to be 70 to 80 percent identical CRef. 18]. The 
FFG-7 class has been constructed at three shipyards. 
Although the utis Class "represents a substantial 
improvement in equipment standardization among surface ship 
programs, it has a much greater equipment variety than the 
SSBN-726 class. 

Throughout the analysis, each ship's first  ISNSL data 


has been omitted. This is because the first ISNSL 
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computation reflects the initial stockage allowance and 
therefore no ISNSL churn has occurred. 

Within each data group a three-fold approach will be 
taken to determine the causes of ISNSL churn. First, the 
relationship between configuration changes, annual BRF 
updating and ISNSL churn is examined. Correlation and 
regression analysis tools are used for this purpose. 

Secondly, I SNSL. allowance additions are examined. 
Allowance additions are analyzed in general and then 
decomposed by supplier, storage location and occurrence of 
an annual BRF update. Mean comparisons and analysis) of 
variance are used for this) analysis. Finally, ISNSL 
allowance deletions are studied in a manner similar to ISNSL 
allowance additions. 

The theoretical foundations of the statistical analysis 
is based On an assumption of random sampling fron an 
infinite population. This theoretical approach is not 
without limitations. The use of finite population 
adjustments or non-parametric procedures on statistical 
testing of ISNSL data can be argued as appropriate. 
However, because the SSBN-7265 and FFG-7 data represents a 
near census of the population, the use of finite population 
correction factors will not significantly alter the results. 
Additionally, concern over occasional outlier data points 
supports the use of non-parametric procedures. It ıs beyond 


the scope of this research to analyze ISNSL data under all 
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three statistical assumptions (finite population, infinite 
population and non-normally distributed population). 

Random, uniformly distributed and infinite population 
statistical assumptions have been used because of their 
conservative results. The use of finite population 
adjustments may lead to overly strong conclusions regarding 


the affects of configuration changes and BRF updating on 


ISNSL churn. Non-parametric tests (Mann-Whitney and 
Wilcoxon procedures) were performed on ISNSL data. The 
results of the non-parametric tests do not differ 


Significantly from those tests using parametric statistical 
techniques. Therefore, non-parametric test results have not 
been included. 

The specific computations used in tne ISNSL data 
analysis are described below. 

1. Correlation and Regression Analysis 

These computations attempt to study and measure the 

Statistical relationships between configuration, annual BREF 
updating and ISNSL churn. Correlation analysis measures 
the degree of statistical closeness between variables. Of 
interest in this case is how closely configuration changes 
and annual BRF updating are related to ISNSL churn. 
Regression analysis develops an estimate of the specific 
mathematical form Of the relationships between the 
variables. Regression analysis describes the pattern of 


varıable relationships. CRefs. 19,20] 
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2 Comparisons of Means, Confidence Intervals 
and Analysis of Variance 


These computations attempt to determine if  ISNSL 
churn is affected by BRF updating and if various categories 
Of allowance material behave differently with regard to BRF 
updating. Mean comparisons determine if there is a 
Statistical difference between mean values of different 
populations. In this case the mean or average percentage of 
ISNSL additions and deletions will be compared. 

Confidence interval tests provide arange of mean 
population values based on sample means and the variation 
within the samples. 

Analysis of variance testing attempts to determine 
if the variation between population samples 1S significant 
given the variation within each sample. For example, given 
the difference in variation between FFG-7 and SSBN-726 ISNSL 
churn, 15 this difference significant considering the 


variation within FFG-7 and SSBN-726 ISNSL churn? CRef. 20] 


C. SUMMARY 

The methodology used to conduct research for this thesis 
has been outlined in the preceding chapter. Through a 
statistical comparison of ISNSL records from FFG-7 and SSBN- 
726 class shipbuilding programs it is hoped that the effects 
of configuration changes and BRF updating on ISNSL churn 


become more evident. Through understanding the causes of 
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ISNSL churn, corrective actions can be recommended to reduce 
it. Reduction in ISNSL churn may in turn reduce the amount 


of excess outfitting material accumulated during the SCN 


allowance development process. 
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VI. ANALYSIS AND DISCUSSION OF DATA 


A. DATA ORGANIZATION AND PRESENTATION 

Chapter II introduced the SCN initial allowance 
development process, and described it's implementation and 
supporting programs. The purpose was to provide the 
background from which ISNSL churn and the accumulation of 
excess initial outfitting material can be understood and 
evaluated. Chapter III outlined an approach to the study of 
ISNSL churn involving the analysis of FFG-7 and SSBN-726 
ISNSL products. The purpose of this chapter is to present 
the results of this statistical analysis. 

The data used in this analysis was obtained from SSBN- 
726 and FFG-7 class ISNSL products. Data tables, 
descriptive plots and test results are contained 1n 


Appendices A through F. 


B. SSBN-726 ISNSL DATA ANALYSIS 

This section contains an analysis of SSBN-726 ISNSL 
data. Data from the lead ship in the class has been omitted 
because of the unusually high number of ISNSLS needed to 
complete allowance development and outfitting. The lead 
snip of a shipbuilding program typically experiences more 
configuration and allowance volatility because of the 


"requirement to newly provision most major equipments. 
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The data analysis will be presented in the following 
order; 
1) Correlation and regression analysis 
2) Mean comparisons and analysis of variance 
35) Discussion. 


An additional qualification regarding the ISNSL data used in 


the following analysis is necessary. Unless otherwise 
stated, ISNSL allowance additions and deletions reflect 
item range only. ISNSL depth churn will be discussed 


separately. 
1. Correlation and Regression Analysis 

Appendix A contains the SSBN-726 ISNSL correlation 
and regression analysis. Table 1 summarizes the ISNSL data 
used for this analysis. Configuration range data represents 
the net number of configuration range changes (number of 
different configuration records changes) from the previous 
ISNSL. Configuration depth changes represent the total 
number of configuration records changed from the previous 
ISNSL. Adds and deletes represent allowance range additions 
and deletions (all suppliers and storage locations) from the 
previous ISNSL. Total churn 1S a summation of range adds 
and deletes. BRF update is a binary variable وروی‎ the 
occurrence of an annual BRF update since the previous ISNSL 
computation (a 1 indicates a BRF update occurred, a O means 


a BRF update did not occur). 
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TABLE 1 
SSBN-726 REGRESSION AND CORRELATION DATA 


Independent Variables Dependent Variables 


Hull ISNSt Config Config BRF Adds Deletes Total 
Range Depth Update Churn 
727 2 95 264 1 3104 2655 577 
727 3 84 380 0 1006 2458 5464 
727 E ےک‎ 392 0 1298 618 1916 
727 3 0 11 1 1971 دجت‎ 1 4522 
727 6 14 282 0 2529 1205 3530 
729 2 52 224 1 2454 2194 4648 
729 5 370 433 0 2582 1065 3447 
750 2 223 2867 0 3025 2022 5047 
730 3 3586 381 1 4542 1984 6526 
21 2 59 330 0 1272 1015 2287 
751 3 68 1:55 1 2062 2144 4206 
755 2 500 995 1 7768 6945 14713 
Table 2 displays the results of correlation 
computations between all data variables in table 1. e 


review of the correlation results suggests the relationship 


between configuration changes and ISNSL range adds and 


deletes 1 5 weaker than the relationship between the 


occurrence of an annual BRF update and ISNSL range adds and 


deletes. Based on this information alone, ISNSL churn 


appears to be more closely associated with BRF updating than 
on 55880-726 sudmarines. 


configuration changes However , 


there 1S no strong correlation between any single causative 


factor and ISNSt churn. 
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TABLE 2 
SSBN-726 CORRELATION TABLE 


Config Config Adds Deletes Adds+ 


Range Depth Deletes 

Config Depth 0.554 
Adds 0.623 0.272 
Deletes 0.302 0.171 0.840 
Adds+Deletes 0.492 0.2354 0.964 0.954 
BRF Update 0.976 =O. 272 0.500 0.9359 0.540 

6 simple regression equation using either 
configuration changes or BRF updating as the single 


independent variable does not result in a useful equation to 
describe ISNSL churn on SSBN-726 hulls. The correlation 
data of Table 2 supports the notion that no single variable 
has a strong relationship with ISNSL churn. 

It is important to note that  ISNSL churn involves 
two components, namely allowance additions and deletions. 
Although ISNSL deletions are of primary concern because of 
their relationship to excess outfitting material it is 
useful to determine if configuration and BRF changes affect 
ISNSL additions and deletions) differently. Given that the 
ISNSL deletion and additions are generated from the same 
configuration data and are affected equally by BRF updates, 
it is important to know ıf the mean number of ISNSL range 
deletions and range additions are significantly different. 

Table 3 displays the results of the t-test and 
analysis of variance computations on the number of range 


additions and deletions per SSBN ISNSL. These tests suggest 
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no difference between the mean number of adds and deletes. 
We can conclude that BRF and configuration changes probably 
affect them equally. 
TABLE 3 
SSBN ISNSL ALLOWANCE ADDITIONS VS ALLOWANCE DELETIONS 


T TEST AND ANALYSIS OF VARIANCE 


ISNSL Adds vs ISNSL Deletes T Test 


N MEAN STDEV SE MEAN 
ISNSL Adds 12 2767 1844 932 
ISNSL Deletes 12 22358 1628 470 
95 PCT CI FOR MU ISNSL Adds - MU ISNSL Deletes: (-948, 2007) 


TTEST MU ISNSL Adds = MU ISNSL Deletes (VS NE): T=0.75 
P=0.46 DF=21.7 


Analysis of Variance 


SOURCE DF SS MS F 
FACTOR 1 1681691 1681691 O. 56 
ERROR 22 66568176 3025826 

TOTAL 23 68249856 


INDIVIDUAL 95 PCT ) 1 5 FOR MEAN 
BASED ON POOLED STDEV 


LEVEL N MEAN STDEV --t------- +----- —— سل‎ 4— 
ISNSL Adds 12 2767 1844 (-—----------— *ž—---------_- ) 
ISNSL Deletes 12 2238 ۱۱25 5 غد سه‎ *--------- ) 

-+ سے سر سے سم سب مت مت کا سےا امہ مہ بت مت بت ماس ی 
POOLED STDEV = 1739 1500 2250 3000 3750‏ 


Multiple linear regression analysıs was performed on 
the SSBN ISNSL data with more useful results than simple 
regression. ISNSL additions and deletions were used as the 
dependent variables. Configuration range, depth and the 
Dinary annual BRF update indicator were used as the 


independent variables. 
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The regression equation for ISNSL additions is: 


ISNSL Adds = 638 + 6.21 (Config Range) + 0.626(Config Depth) 
+ 1902(BRF Update Indicator) 


s = 1289 R-sq = 64.5% 
The regression equation for ISNSL deletions is: 


ISNSL Deletes = 690 + 1.66(Config Range) + 0.646(Config 
Depth) + 1924 (BRF Update Indicator) 


s = 1443 R-sq = 42.97% 
The standard error of the estimate ("s") measures 
the dispersion of data around the regression line. The 


standard error of the estimate is also known as the residual 
standard deviation. The standard error of the estimate is 
used to determine confidence intervals about the regression 
line. (Ref 20] 

The coefficient of determination (R-sq) provides a 
percentage of the total variation in the dependent variable 
(ISNSL adds or deletes) which 1S explained by the 
differences in the independent variables (CRef. 20]. 

Because it appears ISNSL additions and deletions 
react similarly to configuration and BRF changes, it follows 
that they have similar regression equations. 

e Mean Comparison and Analysis of Variance 

The following section attempts to answer questions 
about the impact of annual BRF updating on ISNSL churn. The 
analysis involves a series of statistical hypothesis testing 
procedures. The first step in the analysis is to group the 


SSBN ISNSL data to isolate the effects of annual BRF 
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updating on ISNSL additions and deletions. The second step 
is to compare the mean percentage of ISNSL churn between 
groups via hypothesis testing to determine any statistical 
differences. The percentage of ISNSL churn is defined as 
the range of ISNSL additions or deletions divided by the 
total range of ISNSL allowance items. For example, if an 
ISNSL had 1000 contractor furnished (CF) storeroom items 
(SRI) deletions and a total of 4000 contractor furnished 
storeroom items authorized, then ISNSL deletion churn would 
equal 25 percent for CF SRI stockage allowances. 

In hypothesis testing of the equality or inequality 
Of two sample means or percentages there are two possible 
conditions, the hypothesis is either true or false. The 
statistical significance desired determines the acceptance 
or rejection regions of the hypothesis. On any given 
hypothesis test an error may be committed in one of two 
ways. 

The first kind of error, known as a Type I error, 
rejects the hypothesis as false when in fact 1t is true. 
For example, we reject the hypothesis that SSBN-726 ISNSL 
allowance additions affected by BRF updating are equal to 
those not affected by BRF updating when in fact it is true. 

The second type of error, known as a Type II error, 
accepts the hypothesis as true when in fact it is false. 
The level of significant and sample size determines the 


probability of committing Type I and Type II errors. ^ 5 
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percent level of significance was used in all hypothesis 
tests (probability of rejecting the hypothesis erroneously 
is five percent). In all of the following hypothesis tests, 
SSBN-726 ISNSL data are used to estimate the mean and 
variation of the actual SSBN-726 ISNSL population. Because 
of this assumption, the t-test and t distribution is used. 
CRefs. 19,208,211] 

ISNSL allowances are divided in several categories 
based on the supplier of the parent equipment and the 
purpose and storage location of the material. Allowance 
items are designated as Contractor Furnished (CF)) if the 
shipbuilder supplied the parent equipment, and Government 
Furnished (GF) if the Navy or other government agency 
provided the equipment. In most  SCN programs, mechanical 
and electrical equipment is contractor furnished while 
electronic and ordnance equipment is government furnished. 

Within CF and GF supplier categories repair parts 
are further divided into storeroom items (SRI) and operating 
Space items CUSTO Storeroom items are those spares and 
repair parts in the custody of the ship's Supply Department. 
They are stocked to meet forecasted recurring demand. 

Operating space items are spares and repair parts 
stored in the same space as the installed equipment. 
Operating space items include Ready Service Spares (RSS), 
battles spares, and Maintenance Assist Modules (MAMS). 


Battle spares and RSS are supply department items stored in 
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the same space as the parent equipment to permit quick 
repair of equipment during battle conditions. MAMS are also 
stored in the same space as the parent equipment. However , 
MAMS are apart of the equipments maintenance concept, 
function similarly to test equipment and are used primarily 
for fault isolation. Operating space items compute for 
allowance based on override or allowance note codes that 
bypass the full ISNSL/COSAL computation model. If operating 


space items bypass much of the ISNSL/COSAL computation 


process, 1٣ follows that changes to key allowance 
determinants  (e.g., BRF) would affect OSI allowance 
computation less. With the above in mind an analysis of 


SSBN-726 ISNSL data follows. 
a. SSBN-726 ISNSL Allowance Additions 
Appendices B and C contain data and test results 
on SSBN-726 class ISNSL allowance additions. Appendix B 
looks at SSBN-726 ISNSL additions overall and attempts to 
answer the following questions: 

1) Is there a difference between government furnished and 
contractor furnished ISNSL allowance additions without 
regard to BRF updating? 

2) Is there a difference between SRI and CSI material 
ISNSL allowance additions without regard to BRF 


updating? 
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Appendix C decomposes the data into those ISNSLs 


affected by an annual BRF update and those not affected by 


BRF updating. Appendix C attempts to answer the following: 


1) Is there a difference between the allowance additions 
on ISNSL's affected by an annual BRF update and those 
not affected by annual BRF updating? 

2) Does annual BRF updating affect contractor furnished, 
government furnished, SRI and OSI allowance items 
differently? 


Tables 4 and 5 display a summary of SSBN-726 


Class government and contractor furnished ISNSL allowance 


additions separated by storage location. These tables 


include the number of allowance items within each category 


(SRI or OSI) and the number of allowance additions resulting 


trom the corresponding ISNSL. Figure 7 plots the percentage 


of ISNLS allowance additions displayed in Table 4. 


TABLE 4 
SSBN-726 GF SRI AND GF OSI ISNSL ALLOWANCE ADDITIONS 


Hull ISNSL GF/SRI GF/SRI GF/SRI GF/OSI GF/OSI GF/OSI 

Allw Adds Adds 7. Allw Adds Adds 7 
TET 2 4535 1428 31.4884 2204 494 22. 41095 
727 5 5532 411 12.3349 21925 o1 aZ e 
7,2 4 3480 5557 10.551 216. 172 7. 
727 5 S927 6935 18.5143 22795 3539 14.9011 
LET 6 3885 1011 26.0231 2580 442 17.1316 
y en 2 4265 9953 22 5 S113 435 lO ګ د‎ 
79 3 4310 445 10.3248 3074 177 5. 7580 
730 Z 3733 1318 SS. SOS 2650 1235 46.5283 
730 3 4339 1309 30. 168Z 3246 1088 33:3182 
Z751 2 4054 173 4.2674 S182 173 9.4368 
751 3 4299 552 و12‎ O 2693 231 9.4610 
TSS 2 4258 3499 82.1747 کک‎ 2184 68.0586 
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1 5. OO 30.00 45.00 60.00 
GF OSI Allowance Adds 


SSBN-726 GF SRI vs GF OSI ISNSL Allowance 
Additions Dotplot 


Figure 7. 


TABLE 5 
SSBN-726 CF SRI AND CF OSI ISNSL ALLOWANCE ADDITIONS 


Hull ISNSL  CF/SRI CF/SRI CF/SRI 067٢1۱ CFEF/0SI.. CF/OSI 
Allw Adds Adds ۸ Allw Adds Adds 7 

19.2229 94 489 15.7841 1088 6893 2 727 
Yee 7 3 7040 923 7.4290 456 21 4. 6053‏ 
Z727 4 7200 761 10.5694 37/7 6 1.995‏ 
29500 225 93 400 72 ے 1 886 6944 3 727 
25.4000 117 500 10.6084 79959 7, 7 6 727 
25.9084 164 633 14.1665 900 6353 2 29 
3 .وه S568‏ 935 19.2664 12 7225 5 729 
25.4758 174 683 7.1104 454 6385 2 7350 
L778 24.6705 938 366 37. 0192‏ 7207 5 730 
1348 .25 233 927 9.7345 693 7119 2 731 
ص8 302 23535 15.5826 رو 7193 5 71 
3 د1 .1۱5 162 1004 +5 ے2 1953 6996 2 us.‏ 
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TABLE 6 
SSBN-726 GF SRI VS GF OSI ISNSL ALLOWANCE ADDITIONS T TEST 
AND ANALYSIS OF VARIANCE 


T Test for GF SRI Adds vs CF SRI Adds 


N MEAN STDEV SE MEAN 
GF SRI 12 24.6 20.6 39 
GF OSI 12 20.6 Ty: 3537 
95 PCT CI FOR MU GF SRI Adds - MU GF OSI Adds: (-135.1, 21.1) 
TTEST MU GF SRI Adds = MU GF OSI Adds (VS NE): T=0.49 P=0.63 
DF=22.0 
Analysis of Variance 
SOURCE DF 55 MS F 
FACTOR 1 A 97 0.24 
ERROR 22 8924 406 
TOTAL 29 9021 
INDIVIDUAL 95 PCT CI'S FOR MEAN 
BASED ON POOLED STDEV 
LEVEL N MEAN STDEV=---------- نت نت تست مس مسل -د.‎ +------ 
GF SRI 12 24.64 20.61 G يت ————————-—* ےت ےت سے‎ ) 
GF 051 12 20762 17.66 (--- کن ک‎ a کت ےت تس شس تس بسح‎ ) 
————————— +o a a HH تست‎ 
POOLED STDEV = 20.14 16.0 24.0 Sec 


Comparing the mean percentage of ISNSL allowance 
additions between supplier and storage location suggests 
whether the ISNSL computation process affects these material 
categories differently. Table 6 displays the results of t- 
test and analysis of variance comparisons between 55۳-7 26 
GF SRI and GF OSI allowance additions. 

The bottom line of the statistical analysis of 
Appendix B 1 و‎ that there appears to be no difference in the 
percentage of ISNSL allowance additions experience between 


GF and CF materials or SRI and OSI storage locations. The 
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analysis suggests that both contractor and government 
furnished material ISNSL allowance additions respond in 
similar ways to the ISNSL/COSAL computation process. They 
may be responding to different factors within the  ISNSL 
process. Unfortunately, those factors cannot be isolated 
with the available data. 

Appendix C contains the analysis of the affects 
of annual BRF updating on SSBN-726 ISNSL allowance 
additions. This analysis separates ISNSL data into two 
groups; 1) those ISNSLS which were computed after an 
annual BRF update and 2) those ISNSLS without an intervening 
annual BRF update. Within each group the ISNSL data is 
further categorized by supplier and storage location. 

Appendix C initially compares  SSBN-726  ISNSL 
allowance additions computed after an annual BRF update. 
secondly, ISNSL allowance additions not affected by annual 
BRF updates are compared. Finally, ISNSL additions affected 
by annual BRF updating are compared with those not affected 
by annual BRF updates. 

Table 7 summarizes the results of this analysis. 
Table 7 contains three matrices corresponding to the three 
comparisons above. â "yes" in Table 7 (or follow-on Table 
Of similar format) indicates a statistical difference ,at a 
99 percent level of Significance, between supplier/storage 
location categories. ^ "no" indicates no significant 


difference between the allowance material categories. 


103 


Based on the statistical assumptions and a 95 
percent level of significance, it appears there is no 
significant difference between SSBN ISNSL allowance 
additions affected by annual BRF updating and those not 
affected by annual BRF updating. The only exception to the 
above statement concerns contractor furnished storeroom 
items. On the average these items experienced 18.15% ISNSL 
allowance additions following a BRF update and 10.79% 
allowance additions without a BRF update. 

Intuition suggests that those  ISNSL's affected 
by annual BRF updating should experience higher levels of 
allowance adjustment. ^ second look at the data in Appendix 
C verifies that, without exception, ISNSL additions affected 
by annual BRF updating have higher mean allowance addition 
percentages and greater variation within those addition 
percentages than ISNSLS not affected by annual BRF updating. 
This suggests that BRF updating may result in greater ISNSL 
allowance additions and perhaps overall churn. Table 8 
summarizes the results. 

b. SSBN-726 ISNSL Allowance Deletes. 

The analysis of  SSBN-726 ISNSL allowance 
deletions is accomplished in the same manner as allowance 
additions. ISNSL deletion statistics do not distinguish 
between SRI and OSI items. Therefore, that portion of the 


analysis has been omitted. 
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TABLE 7 
APPENDIX C SUMMARY 


GF SRI GF OSI CF SRI EF OSI 
GF SRI a NO NO = 
GF OSI NO <== “== NO 
CF SRI NO p تس کن‎ NO 
) 1 me E NO NO > 


T Test and Analysis of Variance Results Between 
Supplier/Storage Location 
Annual BRF Update a Factor 


GF SRI GF OSI Cr SRI CF OSI 
GF SRI ےت‎ NO NO = 
GF OSI NO p mS NO 
CF SRI NO noc ڪڪ‎ NO 
er OS! صا پد‎ NO NO ہر‎ 


T Test and Analysis of Variance Results Between 
Supplier/Storage Location 
Annual BRF Update Not a Factor 


GF SRI GF OSI CF SRI CF OSI 
GF SRI NO سے س سس‎ 
GF OSI سار‎ NO --- --- 
CF SRI --- سس‎ YES --- 
CF OSI --- سل‎ --- NO 


T Test and Analysis of Variance Results Between 
Supplier/Storage Location 
Annual BRF Update a Factor vs Not a Factor 


TABLE 8 
SUMMARY OF MEAN AND STANDARD DEVIATION OF SSBN-726 ISNSL 
ALLOWANCE ADDITION PERCENTAGE 


Annual BRF Update 
Not a Factor 


Annual BRF Update 
A Factor 


Mean Stdev Mean Stdev 
GF SRI کے سک‎ 252 16.47. 1:107 
GF OSI 27. OF كت‎ 14.27. 16.6 
CF SRI 18.15% 6.47 10.79% 4.42 
CF OSI Zoe 8.49 poo. 14.3 
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Appendix D contains  SSBN-726 class ISNSL 
allowance deletion data and Statistical test results 
performed without regard to the affects of annual BRF 
updating. Appendix D's analysis addresses the question of 
differences between contractor and government furnished 
material allowance deletions. The results of a t-test and 
analysis of variance between contractor and government 
furnished material deletion percentages suggests that the 
ISNSL process affects them equally without regard to annual 
BRF updating (see Table 60 of Appendix D). 

Appendix E contains allowance deletion data 
stratified by the affect of annual BRF updates. These tests 
address the question of differences between ISNSL deletions, 
where annual BRF updating is a factor vs ISNSL deletion not 
affected by BRF updating. Once again, the observations 
regarding the impact of |4BRF updating on ISNSL | additions 
apply to ISNSL deletions. The theoretical framework within 
which this analysis is being conducted suggests no 
Significant difference between deletions affected by an 
annual BRF update and deletions not affected by BRF 
updating. However, the mean and variation of ISNSL deletes 
affected by BRF updating is consistently greater than those 
not affected by updating. Table 9? summarizes the  ISNSL 


deletion data. 
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TABLE 9 
SUMMARY OF MEAN AND STANDARD DEVIATION OF SSBN-726 ISNSL 
ALLOWANCE DELETION PERCENTAGES 


Annual BRF Update Annual BRF Update 
A Factor Not a Factor 
Mean Stdev Mean Stdev 
GF Deletes 14.67% 6.58 12 007 7.92 
CF Deletes 26.67 28. 5 8.82% لم‎ ۳7 


Summar y‏ ډک 


The preceding analysis of SSBN-726 class ISNSL data 
suggests statistical differences between the amount of churn 
experienced by ISNSLs affected by annual BRF updating and 


those unaffected by the BRF updating process. 


C. THIRD FLIGHT FFG-7 ISNSL DATA ANALYSIS 

This section contains an analysis of Third Flight FFG-7 
Class (FFG-40 through FFG-49) ISNSL data. Selected ISNSL 
data from early Third Flight hulls was not available for 
analysis. In addition, the FFG-44 was built for the Royal 
Australian Navy under a foreign military sales (FMS) 
agreement and is not included in the analysis. 

The او ا‎ towards FFG-7 class ISNSL data analysis ıs 
unchanged from that used on SSBN-726 ISNSL data. 

l. Correlation and Regression Analysis 

Appendix F contains Third Flight FFG-7 class 


correlation and regression analysis. ^ sequence of 
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scatterplots for the data has been included in Appendix F. 


There appears to be fairly strong correlation between ISNSL 


additions and configuration changes (both configuration 
range and depth changes) on Third Flight FFG-7s. The 
results of multiple linear regression between ISNSL 


allowance additions and deletions and configuration changes 
and BRF updates was found to be: 


ISNSL Adds = 2459 + 1.09(Config Range) = 0.470(Config Depth) 
+ SO2Z(BRF Update Indicator) 


The test statistics for this relationship were: 
s = 993.2 R-sq = 83.1% 

The relationship between I SNSL allowance 
deletions and configuration range changes and BRF updating 
was found to be: 


ISNSL Deletes = 2331 + 0.302(Config Range) + 2214 (BRF 
Update) 


The test statistics for this relationship were: 
s= 1578 R-sq = 38.62 
2. Mean Comparison and Analysis of Variance 

The procedures used for comparison of means and 
variance on the Third Flight FFG-7 class ISNSL is also 
unchanged from the SSBN-726 Class approach. 

۱ a. Third Flight FFG-7 ISNSL Allowance Additions 
Appendices G and H contain data and test results 

on Third Flight FFG-7 class ISNSL allowance additions. 


Appendix G addresses  ISNSL additions without regard to 


annual BRF updating and attempts to isolate differences 
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between government/contractor and storeroom/operating space 
repair parts. Appendix H refines the analysis by 
distinguishing between  ISNSL data affected by annual BRF 
updating and ISNSL data not affected by BRF updating. 

The analysis of Third Flight FFG-7 class data 
indicates the following relationships regarding I SNSL 
additions: 

1) Government and contractor furnished storeroom items 
experience about the same percentage of ISNSL 
additions. 

2) Government furnished storeroom items experience a 
significantly greater percentage of ISNSL additions 
than government furnished operating space items. 

Table 10 summarizes these results. 


TABLE 10 
APPENDIX G SUMMARY 


Mean Stdev 
GF SRI 26.89% 14.92 
GF OSI 13.457 9.16 
CF SRI 26.40% 11. 10 
CF OSI 21; 3507 11.06 


Third Flight FFG-7 Class 
Summary of ISNSL Addition Percentages 


GF SRI GF OSI CF SRI 02 51 


GF SRI Im MES NO m 
GF OSI YES په سا پو چم‎ YES 
CF SRI NO ڪڪ‎ a NO 
CF OS UR YES NO — 


Third Flight FFG-7 Class ISNSL Additions Test and Analysis 
Of Variance Between Supplier/Storage Location 
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"The difference between GF SRI and GF  OSI 
allowance additions initially appears troublesome. However, 
as discussed earlier, a possible explanation for this 
difference is the manner in which stockage of storeroom and 
operating space items are computed. Generally, storeroom 
item allowances are computed via the full COSAL model 
criterion, whereas operating space items bypass much of this 
model. Stockage allowance for OSI are generally determined 
via Override or note code data. Because operating space 
items are insulated from much of the computation model 
criterion, (including BRF) lower  ISNSL additions for  OSI 
spares may result. 

Appendix H contains the analysis of Third Flight 
FFG-7 ISNSL allowance additions when annual BRF updating is 
considered. Once again, this analysis separates the ISNSL 
data into two groups; ISNSL data obtained after an annual 
BRF update and ISNSL data obtained without an intervening 
BRF update. With Third Flight FFG-7 data, the effects of 
BRF updating on ISNSL allowance additions are distinct. 
Both government furnished operating space and government 
furnished storeroom allowance items experience significantly 
greater ISNSL additions after an annual BRF update. The 
affects of BRF updating on contractor furnished allowance 
items are noticeable but less dramatic. Table 11 summarizes 


these findings. 


TABLE 11 
APPENDIX H SUMMARY 


Annual BRF Update 
Not a Factor 


Annual BRF Update 
A Factor 


Mean Stdev Mean Stdev 


GF SRI 32.09% 14.13 19.61% 11.52 
GF OSI 16.727 9.00 8.6887 7.96 
EF SRI 29.2945 11.92 22.567. 9.957 
er OSI 21.69% 12.45 19.767. 7.66 


Third Flight FFG-7 Class 
Summary of Mean and Standard Deviation ISNSL Allowance 


Additions 
GF SRI GF OSI CF SRI CF OSI 
GF SRI YES تس کے‎ — — 
GF OSI — YES =- -—— 
CF SRI == --- NO == 
CF OSI === =- = YES 


T Test and Analysis of Variance Results Between 
Supplier/Storage Location 
Annual BRF Update a Factor vs Not a Factor 


D. Third Flight FFG-7 ISNSL Allowance Deletions 


This section contains Third Flight FFG-7 class 


ISNSL allowance deletion data analysis. Appendix I attempts 


to distinguish differences between government and contractor 


furnished ISNSL deletions on Third Flight FFG-7s. The 


results of these tests suggest no difference between the 


percentages of deletions experienced by GF and CF material 


on Third Flight FFG-7s (see Table 95 of Appendix I). 


^ppendix J contains Third Flight FFG-7 allowance 


deletion data analysis stratified by the affect of annual 
BRF updating. These tests compare ISNSL deletes where 
annual BRF updating is a factor and ISNSL deletes unaffected 
by annual BRF updating. The results of these tests suggest 
that contractor furnished material experiences substantially 
fewer ISNSL deletes when not affected by annual BRF 
updating. Government furnished material data is far less 
conclusive, perhaps due to the effect of an apparent outlier 
in FFG-42's 4th ISNSL. Figure 8 illustrates the dramatic 
affect FFG-42's 4th ISNSL has on this analysis. Table 12 


summarizes Appendix J. 


O. OO 1 2. OO 24. OO 36.00 48.00 60.00 
CF Allowance Deletes 


Figure 8. Third Flight FFG-7 GF vs CF ISNSL Allowance 
Deletions Dotplot - Annual BRF Update Not a Factor 


TABLE 12 
SUMMARY OF MEAN AND STANDARD DEVIATION OF THIRD FLIGHT FFG-7 
ISNSL ALLOWANCE DELETIONS 


Annual BRF Update Annual BRF Update 
A Factor Not a Factor 
Mean stdev Mean Stdev 
GF Deletes 21 ل2 م۸ د‎ 17.147 ٨۹4 
CF Deletes 21.۰.55 2. DOO 2 


S. Summar y 

The analysis of Third Flight ISNSL data suggests a 
higher percentage of ISNSL churn and greater variation of 
ISNSL churn on those ISNSL stockage allowance computed after 
an annual BRF update when compared to ISNSL allowances 
computed without an intervening BRF update. Additionally, 
the analysis indicates that operating space items experience 
less churn and are less affected by BRF updating than 
storeroom items. This observation indicates that changes to 
allowance computation related data elements within the 
Maintenance Data File (MDF) and Program Support Interest 
File (PSI) may have greater impact on ISNSL churn than minor 


configuration changes to the Weapon Systems File (WSF). 


D. FOURTH FLIGHT FFG-7 ISNSL DATA ANALYSIS 
This section contains an analysis of Fourth Flight FFG-7 
Class ۳۳۱5-3560 through FFG-60) ISNSL data. ISNSL data from 
FFG-59 and FFG-60 was not available at the time of this 
research. 
1. Correlation and Regression Analysis 
Appendix K contains the Fourth Flight FFG-7 class 
correlation and regression analysis. Â series Of 
Scatterplots in Appendix K supports the correlation table 
and follow-on regression analysis. No single factor stands 


out as correlating well with either ISNSL allowance 


additions or deletions on Fourth Flight FFG-7s. The use of 
multiple linear regression analysis is also of limited 
value. The multiple regression between ISNSL additions and 
deletions and configuration changes and the BRF update 
indicator yielded the following equations: 


ISNSL Adds = 3170 + 2.17(Config Range) - 0.505) 0٥9۴٥71 9 Depth) 
+ 725(BRF Update Indicator) 


The statistics for this relationship were: 

s = 695.6 R-sq = 40.27% 

The relationship between ISNSL deletions and configuration 
range changes and BRF updating was found to be: 


ISNSL Deletes = 1931 + 0.62(Config Range) + 0.001 (Config 
Depth) + 1318(BRF Update) 


The statistics for this relationship were: 
s= 505.1 R-sq = 69.9% 
2. Mean Comparison and Analysis of Variance 

The procedures used for Fourth Flight FFG-7 class 
ISNSL data mean comparisons and variance analysis remains is 
unchanged from previous analyses. 

a. Fourth Flight FFG-7 ISNSL Allowance Additions 

Appendices L and M contain data and test results 

on Fourth Flight FFG-7 class ISNSL allowance additions. 
Appendix L addresses ISNSL additions without regard to 
annual BRF updating and attempts to isolate differences 
between government/contractor and storeroom/operating space 


repair parts. Appendix M refines the analysis by 
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distinguishing between  ISNSL data affected by annual BRF 
updating and ISNSL data not affected by BRF updating. 

Fourth Flight FFG-7 class data suggests the 
following relationships regarding ISNSL additions: 

1) Government and contractor furnished storeroom items 
experience about the same percentage of ISNSL addi- 
tions. 

2) Government and contractor furnished operating space 
items experience about the same percentage of ISNSL 
additions. 

3) Government and contractor furnished storeroom items 
experience a significantly greater percentage of ISNSL 
additions than government and contractor furnished 
operating space items. 

These observations support those for Third Flight FFG-7s and 
extend the difference between storeroom and operating space 
items to contractor furnished material. Table 13 summarizes 
the analysis of Appendix L. 

The difference between SRI and OSI ISNSL allowance 
additions is clearly noticeable on Fourth Flight FFG-7s. 
Once agaln, a possible explanation for this difference is 
the manner in which stockages for storeroom and operating 
space items are computed. Because operating space items are 
insulated from much of the computation model’s criterion 


(including BRF) lower ISNSL additions for OSI spares 15 
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logical. The criterion considered by the COSAL computation 
model (maintenance level, item population, BRF, price, etc.) 


TABLE 13 
APPENDIX L SUMMARY 


Mean Stdev 
GF SRI 21.43% 6.15 
GF OSI 8.737 4.89 
CF SRI 19.977 5.98 
CF OSI 77 Sos 


Fourth Flight FFG-7 Class 
Summary of ISNSL Addition Percentages 


GF SRI GF OSI CF SRI CF OSI 


GF SRI --- YES NO عدت‎ 
GF OSI YES oan --- NO 
CF SRI NO --- --- YES 
CF OSI --- NO YES --- 


Fourth Flight FFG-7 Class ISNSL Additions 
Summary of Test and Analysis of Variance Between 
Supplier/Storage Location 

are also the data elements within the MDF, PSI and WSF Level 
C which are subject modification. It follows that 1+ 
operating space items are insulated from much of the 
ISNSL/COSAL computation process then they should also be 
insulated from much of the ISNSL/COSAL churn resulting from 
changes in item data within the files considered by the 
computation model. 

Appendix M contains the analysis of Fourth 
Flight FFG-7 ISNSL allowance additions when annual BRF 
updating is considered. Once again, this analysis separates 


the ISNSL data into two groups; ISNSL data affected by 


annual BRF updating and ISNSL data not affected by BRF 
updating. On Fourth Flight FFG-7 class ships the affects of 
BRF updating on ISNSL allowance additions is less distinct 
than on Third Flight FFG-7s. ° Only government furnished 
operating space and contractor furnished storeroom allowance 
items experience significantly greater ISNSL additions after 
an annual BRF update. Table 14 summarizes Appendix M. 


TABLE 14 
APPENDIX M SUMMARY 


Annual BRF Update Annual BRF Update 
A Factor Not a Factor 
Mean Stdev Mean Stdev 
GF SRI 23.04% 6.09 19.62% 6.08 
GF OSI 10.33% 5.95 85 7 4.13 
CF SRI 25.8047. 4.49 15.60% 4.20 
CF OSI 8.687% 3.96 6.69% 0777 


Fourth Flight FFG-7 Class 
Summary of Mean and Standard Deviation ISNSL Allowance 


Additions 
GF SRI GF OSI CE SRI CE OSI 
GF SRI NO -——— —— —— 
GF OSI ہس‎ MESS ڪڪ‎ << 
GCF جع لو يی ات‎ YES E 
CF OSI ا‎ ——À = NO 


Fourth Flight FFG-7 Class 
Summary of T Test ans Analysis of Variance Results Between 
Supplier/Storage Location 
Annual BRF Update a Factor vs Not a Factor 


b. Fourth Flight FFG-7 ISNSL Allowance Deletions 

Appendix N contains Fourth Flight FFG-7 class 
ISNSL allowance deletion data and the associated statistical 
tests. AS with previous analysis, Appendix N attempts to 
Gistinguish differences between government and contractor 
furnished material ISNSL deletions on Fourth Flight FFG-7s. 
The results of these tests suggest that there is no 
difference between the percentage of allowance deletions 
experienced by GF and CF material on Fourth Flight FFG-7s 
(see Table 131 of Appendix MD. 

Appendix O describes the analysis of allowance 
deletions for Fourth Flight FFG-7s stratified by the affect 
Of annual BRF updating. this analysis addresses the issue 
of ISNSL deletes where annual BRF updating is a factor vs 
ISNSL deletes where annual BRF updating is not a factor. 
The results of these tests suggest that government and 
contractor furnished material experience substantially fewer 
ISNSL deletes when not affected by annual BRF updating. 
Table 15 summarizes Appendix O. 

TABLE 15 


SUMMARY OF MEAN AND STANDARD DEVIATION OF FOURTH FLIGHT 
FFG-7 ISNSL ALLOWANCE DELETION PERCENTAGES 


Annual BRF Update Annual BRF Update 
^ Factor Not a Factor 
Mean Stdev Mean Stdev 
GF Deletes 16:634 82.70 (1 ZI 3.14 
CF Deletes 197.83 13:765 810977 Seo 


Summar y‏ ےوک 


As with the analysis of Third Flight FFG-7 ISNSL 
data, Fourth Flight ISNSL data suggests a greater difference 
between the churn experienced by ISNSLS affected by annual 
BRF updating. The Fourth Flight data also reinforces the 
notion that operating space items experience less churn and 
are less affected by BRF updating than storeroom items. 
This observation shows that changes to data elements related 
to allowance computation within the Maintenance Data File 
(MDF) and Program Support Interest File (PSI) may have 
greater impact on  ISNSL churn than minor configuration 


changes. 


E. FFG-7 AND SSBN-726 ISNSL. CHURN COMPARISON 

Perhaps the most significant analysis on the impact of 
configuration changes and annual BRF updates on ISNSL churn 
is made by comparing FFG-7 and SSBN-726 ISNSL data. 

The SSBN-726 and FFG-7 class ships are supported Dy very 
Similar  COSAL computation models. FFG-7's receive 
allowances based on the Maintenance Criticality Oriented 
(MCO) computation model while SSBN-726 submarine allowances 
are based on the Trident model. Both models are variable 
protection level algorithms and consider similar factors in 
item computation (item population, equipment criticality, 


replacement factor, maintenance level, price, etc.). 


Because of these similarities, it is unlikely that 
differences between  FFG-7 and SSBN-726 ISNSL churn arise 
from different COSAL models. 

Both FFG-7 and  SSBN-726 programs use the  FOMIS 
configuration loading method. Differences between stockage 
level computations in the two programs may arise when 
configuration control and standardization is considered. 

The Trident submarine program is highly standardized and 
exercises close control on configuration. The FFG-7 program 
is not as closely managed regarding standardization or 
configuration control. Additionally,  SSBN-726 submarine 
configuration is developed by a single activity while FFG-7 
ship configuration is done by multiple activities. 

With the above considerations in mind, if configuration 
management is a primary factor in ISNSL churn, one would 
expect SSBN-726 submarines to experience less churn than 
FFG-7 ships. Since both programs use similar COSAL models 
and are therefore equally affected by changes to the MDF, 
PSI and other allowance computation related files it follows 
that any differences must be due to differences in 
configuration management. 

Appendix P compares contractor furnished ISNSL deletions 
between SSBN-726 and FFG-7 shipbuilding programs. This 
analysis suggests no statistically significant differences 
in the levels of ISNSL churn between shipbuilding programs 


(see Tables 139 and 141 of Appendix P). Based on these 
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results it appears ISNSL churn is more closely related to 
data changes within the MDF and PSI (including the annual 


BRF update) than configuration adjustments. 


E. ISNSL CHURN DEPTH 

All prior analysis of ISNSL allowance data considered 
only range additions and deletions. The issue of allowance 
addition and deletion depth was not included. The purpose 
of this section is to describe and discuss the impact of 
depth on ISNSL churn and ISNSL deletions in particular. 

Range is ameasure of the number of different items of 
supply in an inventory. Depth is a measure of the total 
number of items of supply in an inventory. For example, 
your silverware drawer may have a range of three items 
(knife, fork, and spoon) and a depth of twenty-four items 
(eight knives, forks and spoons). 

ISNSL allowance adjustments (additions or deletions) can 
affect either range or depth. Range additions indicate the 
computation of a repair part for stockage that previously 
did not compute for stockage. Depth additions add more of 
the same item to a ship' s support inventory. Allowance item 
range and depth additions result fron configuration 
additions (adding new equipment to a Weapons System File) or 
changes to tne MDF/PSI which affect item computation. Range 


deletions remove all items of a particular type from 
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allowance. Depth deletions remove only some items of a 
particular type from allowance. 

An understanding of ISNSL deletions from a range and 
depth point of view may be helpful in determining the cause 
Of excess allowance materials during the ship outfitting 
period. Table 16 summarizes the FFG-57's 2nd  ISNSL 
allowance deletions. The "Total Range of Items Deleted" 
represents the number of different NSNs deleted, either in 
range or depth on the ISNSL. The “Total Depth of Items 
Deleted" is the total number of items deleted from stockage 
by the  ISNSL. The "Number of Range Deletes" represents the 
NSNs which were entirely deleted from stockage (reduced toa 
zero quantity). The "Number of Depth Deletes” is the number 
of NSNs which decreased in allowance quantity ) 6۰۰ 3 
reduction from a stockage level of 5 to a stockage level of 
4). 

Perhaps the most significant point about FFG-57's 2nd 
ISNSL is that over half the deletions involve depth only. 
In other words, over half the time ISNSL deletions involve 
decreasing the quantity of an existing allowance item rather 
than removing the item completely from onboard inventories. 
This suggests that the deleted “(303000 remain applicable to 
installed equipment and the reasons for deletion are either 
equipment population reductions or changes to computation 


related data elements within the MDF or PSI. Minor depth 
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TABLE l6 
FFG-57 SECOND ISNSL ALLOWANCE DELETIONS 


Contractor Furnished Material Deletes 


Total Range of Items Deleted 628 
Total Depth of Items Deleted 1231 
Number of Range Deletes 283 
Number of Depth Deletes 345 
Number of Deletes Involving a 

Quantity of 1 (Range or Depth) 474 
Total Number of Navy Cog Affected 47 
Total Number of DLA Cog Affected 581 
Items Less Than $10.00 each 349 
Items Between $10.00 and $1000.00 each 270 
Items Greater Than $1000.00 each 9 


Government Furnished Material Deletes 


Total Range of Items Deleted 2094 
Total Depth of Items Deleted 4700 
Number of Range Deletes 994 
Number of Depth Deletes 1100 
Number of Deletes Involving a 

Quantity of 1 (Range or Depth) 1565 
Total Number of Navy Cog Affected 242 
Total Number of DLA Cog Affected 12 
Items Less Than $10.00 each 662 
Items Between $10.00 and $1000.00 each 15259 
Items Greater Than $1000.00 each LOS 


decreases for items with continued onboard application 
suggests that the ISNSL process may be too sensitive to 
small adjustments to the MDF and PSI. 

An additional consideration regarding depth deletions 
involves the notion of item application. Clearly, 1f an 
allowance item 1s being deleted in depth only, it still has 
application to an installed equipment. In the absence ort 
changes to equipment maintenance strategies or erroneous 
configuration accounting, it seems logical to leave support 


material onboard once it has computed for allowance rather 
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than adjust the allowance document, cancel orders and place 
received material in excess. 

An analysis of ISNSL depth additions has similar 
results. That je many allowance additions are depth 
increases only. However, most Project Managers are not as 
concerned with adding support material onboard ships as they 
are with removing allowance material which has already been 
requisitioned from the supply system or bought by the 
shipbuilder. 

It appears that most ISNSL churn involves minor changes 
to allowance depth quantities. Depth and range changes 
result from both configuration adjustments and changes to 
inventory management data in the MDF, PSI, etc. However, 
allowance depth changes alone, do not generally result from 
the total deletion of an equipment from a ship s 
configuration index. On the other hand, range changes are 
more closely associated with the addition or deletion of an 
equipment from a ship's WSF configuration. Viewing ISNSL 
churn from this perspective may provide insight into the 
accumulation of excess outfitting material and suggest 


possible corrective action. 


G. ADMINISTRATIVE ISNSL CHURN VS EXCESS MATERIAL 
ISNSL allowance deletions don't necessarily result 1n 
excess materials. In Some sense, excess material 15 a 


subset of ISNSL allowance deletions. Inspection of SSBN-726 
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and  FFG-/ Class  ISNSL deletion statistics reveals a 
tremendous dollar value and item count in deleted allowance 
material during the allowance development period. For all 
ISNSL deletions to result in excess material, each allowance 
item authorized on an  ISNSL would have to be ordered and 
shipped prior to computation of the next ISNSL. Obviously 
not all allowance material is ordered and shipped prior to 
computation of the next ISNSL. 

ISNSL allowance addition and deletion statistics are 
also referred to as "Administrative Churn". Administrative 
churn represents all the changes to a ship's ISNSL allowance 
during the outfitting period. Administrative churn reflects 
tne effort needed by the outfitting activity to order, 
cancel, receive, bin or adjust a ship' s support material 
allowance. 

The dollar value and item count of ISNSL allowance 
deletions is significant but can be misleading. The FFG- 
3/'s second  ISNSL identified 2600 deletions with a total 
value exceeding two million dollars. Of these deletes, 1 
or 27 items represented 79% (1.6 million dollars) of the 
dollar value, while 852 of the deleted items cost less than 
$100.00 each. Most high dollar value items were not issued 
to the outfitting activity by the supply system prior to 
issuance of the next ISNSL. 

ISNSL allowance deletes do not equate to excess 


outfitting materials for a number of reasons. For many 
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items, particularly high cost repairables managed by SPCC, 
ISNSL deletes are successfully canceled prior to material 
shipment. The outfitting requisitions for high value/short 
supply repairable components are often backordered by the 
Inventory Control Point until the ship is close to 
completion and delivery. 

A high dollar value filter of all allowance items is 
performed by the ISNSL program. This filter passes 
allowance item characteristics through a decision table to 
identify items with unusually high prices or large allowance 
quantities. The parameters of the decision table are set 
by FMSO based on guidance from NAVSUP and NAVSEA. The 
settings distinguish between consumable and repairable 
items. Consumable item settings are; 1) an allowance 
quantity greater than 20, 2) a unit price greater than $200 
or 3) an extended price greater than $1200. Repairable item 
settings are; 1) an allowance quantity greater than 10, 2) a 
unit price greater than $1000 or 3) an extended price 
greater than $2000. (Ref. 161) 

The ISNSL program produces a high dollar value listing 
which 1 5 reviewed by the Naval Sea Logistic Support 
Engineering Activity (NAVSEALOGSUPENGACT) after each ISNSL 
computation and before material 15 requisitioned. Many high 
cost items are caught Dy this process and never ordered. 
However, the ISNSL program reflects filtered item 


adjustments as a delete on subsequent allowance documents. 
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Finally, the  ISNSL program contains a residual asset 
application routine which matches excess material from 
previous new construction ships against current ISNSL 
requirements. This application reuses excess materials from 
early shipbuilding. 

ISNSL allowance deletion or administrative churn 
potentially causes excess outfitting materials. Most high 
cost items are prevented from becoming excess outfitting 
assets by performing management reviews of ISNSL allowances 
prior to placing material on order, by requisition 
processing policies at the ICPsS, by guidance to outfitting 
activities from Program Managers and by excess asset 
application routines. However , in spite of efforts to 
reduce excess materials significant amounts of residual 


asset continue to accumulate. 


H. SUMMARY 

This chapter has looked at the ISNSL churn statistics 
from SSBN-726 class submarines and FFG-7 class surface ships 
in an effort to identify factors contributing to excess 
Outfitting materials. A series of statistical tests were 
conducted on this data to determine the relationships 
between ISNSL churn, configuration changes and annual BRF 
updating. Correlation, regression and mean comparisons were 
the primary statistical tools of the analysis. Regression 


and correlation analysis indicated no consistently strong 
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relationship between ISNSL churn and configuration changes 
or BRF updating. 

Comparing the average churn between ISNSL's affected by 
annual BRF updating to those not affected by BRF updating 
generally indicated that the annual BRF adjustments resulted 
in substantially higher churn. The composition of ISNSL 
adjustments, distinction between range and depth and the 
impact of these adjustment on overall support was reviewed. 
The distinction between ISNSL churn statistics or 
"Administrative Churn” and actual excess materials was 
discussed. 

The purpose of the research and analysis in this chapter 
has been descriptive rather than predictive in nature. The 
factors and variables that affect ISNSL/COSAL allowance 
computation are numerous and varied. A ship's Weapons 
System File configuration index 1S changing almost daily. 

The MDF and PSI are exceptionally dynamic files. The 
MDF alone receives 750,000 to 1.5 million changes each 
month. An appreciation of the complexity and intricacy of 
the allowance development process 15 needed before an 
attempt to suggest improvements, enhancements or alternative 


procedures can be made. 
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V. CONCLUSIONS AND RECOMMENDATIONS 


Over the last several years, the Navy has recognized 
that large volumes of excess spares and repair parts result 
from Ship Construction Navy (SCN) shipbuilding programs. 


Increased awareness and concern over Department of Defense 


spare parts procurement and management practices Nave 
provided an environment in which the SCN allowance 
development processes requires scrutiny. The purpose of 
this final chapter is to offer some conclusions and 


recommendations arising from the research. 


^. CONCLUSIONS 

The primary conclusions arising from this research are 
offered in the next few paragrapns. Supporting conclusions 
may be drawn from the preceding chapters. 

1. SCN Allowance Development and Outfitting Process 

Throughout this research the complexity of the 

procurement, provisioning and allowance development 
processes Nas been discussed. The business of building and 
outfitting sophisticated weapon systems is neither simple 
nor sequential. The procedures and programs which support 
this process are equally complex and any efforts to modify 
this system must be approached in a cautious and systematic 


manner. 
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Zs Excess Outfitting Materials 


The accumulation of excess outfitting materials is a 
Substantial problem for NAVSEA managed shipbuilding 
programs. Although many excesses originate in the  ISNSL 
program, evidence suggests that there are other contributing 
factors. One cause of excess outfitting material not 


directly related to the ISNSL process are Type III spares 


sent to the outfitting activity to support government 
furnished equipment. Type III spares apply to government 
furnished equipment supported by the equipment's 
manufacturer. This method of support is used for new 


equipment which has not completed the provisioning process. 
3. ISNSL Churn 


The causes of ISNSt churn are difficult to isolate 


for two reasons. First, the files involved in ship 
allowance computation (WSF و‎ MDF , and PSI etc.) are 
tremendously volatile. Although modification and access to 


the WSF for new ship's is restricted to the Ship Acquisition 
Project Manager (SHAPM) or designated reporting activities, 
a large volume of configuration records are established, 
modified or deleted over the outfitting period. The MDF and 
PSI experience an average of between 750,000 and 1.5 million 
maintenance transactions monthly. 

Secondly, the computation models used by the ISNSL 
process consider multiple variables. AS these variables 


change independently it becomes increasingly difficult to 
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determine the Cause of ISNSL allowance additions or 
deletions without considering each item of supply 
individually. 

For the purpose of this research, consideration of 
the causes of ISNSL churn have been limited to configuration 
changes and annual Best Replacement Factor adjustments. 
With configuration changes, ISNSL deletions occur due to 
changes in the ship’s configuration index within the WSF 
Level A between ISNSLs. These configuration changes may be 
due to equipment additions, change outs, removals, 
validation results or correction of reporting errors. 

BRF changes are a subset of the changes to the MDF, 
PSI and WSF Level C. These changes are related to spare and 
repair parts and include price, maintenance code, note code 
and unit of issue changes in additions to BRF modification. 

4. Configuration and ISNSL Churn 

The analysis of ISNSL data on  SSBN-726 and FFG-7 
Classes was largely inconclusive regarding the relationship 
between ISNSL churn and configuration changes during the 
allowance development period. Common sense and intuition 
suggests that excessive configuration reporting errors would 
result in greater ISNSL churn since erroneous configuration 
records and associated parts support would require removal 
from affected stockage allowances. However, Mer EIS تر‎ 
Statistically significant evidence pointing towards frequent 


configuration reporting errors of this type. 
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Although both the SSBN-726 and the FFG-7 programs 
use FOMIS to build WSF configuration, there are noteworthy 
differences. First, SSBN-726 FOMIS reporting is done by a 
single activity for all types of equipment. FFG-7 class 
FOMIS configuration reporting responsibilities are divided 
among four activities. The three FFG-7 shipyard supervisors 
report contractor furnished (CF) configuration while the 
project manager centrally reports all government furnished 
(GF) equipment configuration. 

Secondly, the standardization and management 
controls placed on the SSBN-726 program (because of it's 
strategic importance) are more rigid than those used in the 
FFG-7 program. Given the greater configuration control in 
the SSBN-726 program, there is no evidence that  SSBN-726 
class submarines experience less ISNSL churn than FFG-7s. 

39. Best Replacement Factor (BKF) and ISNSL Churn 

In every COSAL computation model currently in use, 
except nuclear support models, the Best Replacement Factor 
(BRF) is a critical determinant of allowance item 
computations. Once again, intuition would suggest that 
changing item BRFs between ISNSL computations would result 
in greater allowance adjustments than if BRF were to remain 
fixed. All ISNSL data analyzed for this research suggests 
that BRF and ISNSL churn are related. Fourth Flight Freee 
Class data indicates in a rather convincing manner that 


annual BRF updating results in significant increases in 
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1١5 churn. In some cases this was twice as much ISNSL 
churn. It appears that any effort to reduce ISNSL churn and 
resulting excess outfitting assets must address the manner 
in which the Best Replacement Factor is adjusted or used by 


the ISNSL process. 


B. RECOMMENDATIONS 
The primary emphasis throughout this thesis has been to 
investigate SCN shipbuilding program allowance list 


development procedures and the excess allowance materials 


resulting from the outfitting process. This emphasis has 
included an investigation of the ISNSL process and 
supporting programs. The following recommendations fall 


into two categories; symptomatic recommendations and system 
recommendations. 
1. Symptomatic Recommendations 
The following recommendations address areas external 
to the ISNSL/COSAL allowance development process. Given 
that a certain amount of residual or "left over" material 
may be an undesired, but necessary, part of the initial 
outfitting business, these recommendations concern ways to 
avoid or manage excesses better. 
a. Deferred Requisitioning 
Implement existing COSAL deferred requisitioning 
procedures on SCN initial outfitting requisitions. Deferred 


requisitioning procedures code each material order witha 
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future required delivery date (RDD). The deferred 
requisitioning program was developed to prevent the 
unplanned drawdown of wholesale supply system assets by 
retail activities (ships) subsequent to allowance document 
changes. Under the deferred concept the Inventory Control 
Point (ICP) suspends material issue for initial outfitting 
requirements for the lesser of a material procurement lead 
time or the required delivery date. 

Implementing deferred requisitioning procedures 
for SCN outfitting material would allow the ICP visibility 
of initial allowance requirements for procurement purposes, 
maintain wholesale supply system inventories for forecasted 
recurring demand and prevent premature material issue early 
in the outfitting cycle. (Requirements which May 
subsequently be canceled by future ISNSL computations. ) 

D. Automated ISNSL Processing 

Most  NAVSEA field activities process I SNSL 
products manually. The administrative costs and lost time 
involved with handling thousands of ISNSL punched cards and 
listings by hand is high but difficult to quantify. Above 
the costs of residual materials caused by excessive ISNSL 
churn 15 the administrative costs of ordering and canceling 
material throughout the supply system. Developing a 
standard automated  ISNSL processing system and eliminating 
punched cards and reams of listings would significantly 


enhance the SCN outfitting process. 
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Ge BRF Update Methods and ISNSL Program Interface 

The manner in which Best Replacement Factors are 
updated has been under review for some time. In the past, 
BRFs have been annually adjusted using a weighted average 
technique. This method was thought to be too sensitive to 
the previous years’ usage data and had a tendency to change 
BRFS unnecessarily (it usually lowered them). After 
completion of a BRF Study by the Fleet Material Support 
Office in 1983, a revised BRF adjustment technique using a 
ratio computation was recommended. 

The BRF's impact on ISNSL churn is but one 
consideration in determining preferred method of BRF 
updating. ^ decision on BRF updating has been deferred 
pending additional study on the effects of each method of 
update on COSAL effectiveness, cost and fleet readiness. If 
the BRF remains a volatile data element, then the manner in 
which the ISNSL process uses BRF data should be reviewed. 


Gee Standardized/Centralized Residual Asset 
Management 


Each major shipbuilding program handles excess 
Outfitting materials differently. Within shipbullding 
programs, excess assets "owned" by one program manager are 
not easily visible to other program managers for application 
to outfitting requirements. Not all shipbuilding programs 
participate in the ISNSL residual asset application routine. 


The inventory management resources and techniques applied to 


155 


excess assets is limited and duplicative in nature. Given 
that a certain amount of excess material is inherent to the 
SCN allowance development process, economies of scale and 
increased reuse of residual assets may be achievable with 
standard and centralized excess asset management. 
e. Minimize ISNSLs 
The SSBN-726 class submarine program currently 
runs two ISNSL | computations during initial allowance 
development. The number of ISNSL computations needed to 
develop adequate supply support is a function of a number of 
factors, including equipment provisioning and configuration 
development progress. To the extent that these processes 
can be expedited and the number of ISNSLsS reduced, ISNSL 
churn related excess materials will decrease. 
2. Systems Recommendations 
In contrast to symptomatic recommendations, systems 
recommendations address areas within the ISNSL allowance 
development process. The primary systems recommendation 
involves a review of the ISNSL programs to reduce 
sensitivity to configuration and non-configuration files 
changes. The purpose of the ISNSL process 1s to develop 
initial supply support. That support is designed to achieve 
the Highest degree of equipment readiness consistent with 
funding and maintenance strategy considerations. The 
continual churning of allowance items during the outfitting 


period does not aid in achieving this goal. 
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In the past, computer Capacity and software 
constraints have prohibited redesign of many UICP programs, 
including the  ISNSL. Major hardware upgrades at SPCC along 
with comprehensive software resystemization will permit 
substantial program redesign in the future. Success in 
redesigning the  ISNSL program hinges on the ability of it's 
users to articulate existing systems shortcomings accurately 
and recommend needed enhancements. The following 
recommendations outline several alternative improvements to 
the ISNSL process. 

a. ISNSL Allowance Protection 

Develop a method to protect allowance items from 
Subsequent  ISNSL deletion if the repair part remains 
applicable to installed equipment. Once an item computes 
for allowance and is requisitioned from the supply system or 
bought by the shipbuilder, it makes little sense to remove 
it from the ship because of minor fluctuations in BRF, price 
or other factors. If an item computed for allowance at one 
time, remains applicable to installed equipment, and has 
been ordered and/or received at the shipyard it seems both 
logical and beneficial to stock the item. 

D. Exception Coding 

Develop an exception coding system for all ISNSL 
additions and deletions to provide statistical data on what 
caused ISNSL churn and the equipment associated with the 


5٦٦٣۴٣۰ This would allow research of allowance adjustments, 
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prevent erroneous orders or cancellations, permit trend 
analysis and identify problem areas. 
EN Inhibit Depth Churn 
Once an item has computed for allowance in a 


specified quantity, suppress routine depth additions and 


deletions unless additional information suggests an 
adjustment is required. The SSBN-726 program nas 
implemented this concept in Trident submarine COSAL 
maintenance. Basically, each Trident submarine receives a 


new allowance document quarterly. This document is known as 
a Trident COSAL work package. 

Although the Trident COSAL maintenance program 
is currently labor intensive, it has some features which may 
De beneficial to traditional allowance development 
procedures. The Trident COSAL maintenance process matches a 
submarine’s current WSF configuration with the last COSAL 
and identifies new equipment additions and deletions. From 
these equipment changes an allowance item addition and 
Geletion candidate listing 1s developed. The candidate 
listing is then compared with the 3 submarine's current 
allowance list to determine needed adjustments. AS a 
general rule, only range additions and deletions are made 
during this process. An allowance addition candidate 
already onboard or an allowance deletion candidate with 
remaining application will be suppressed from maintenance 


action. 
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d. Control UICP Files Maintenance 

Develop MDF and PSI control mechanisms for 
allowance computation sensitive data elements. Currently 
many data elements within the MDF and PSI are subject to 
modification by ICP without management control or audit 
trails. Data elements like the BRF have significant impact 
on the level of support received afloat. The ability to 
manually adjust BRFs for short term requirements is not in 
the best interests of the supply system or fleet readiness. 
An adequate methodology needs to be developed to monitor 
files maintenance actions and prevent inappropriate changes 
without unnecessarily reducing systems flexibility and 


responsiveness. 
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AFFENDIX A 
SSBN-726 CORRELATION AND REGRESSION ANALYSIS 
TABLE 17 
SSBN-726 REGRESSION AND CORRELATION DATA 


Independent Variables Dependent Variables 


Hull  ISNSL Config Config BRF Adds  Deletes Total 
Range Depth Update Churn 
727 A 33 264 1 3104 2655 UOI 
727 5 84 580 0 1006 2458 5464 
2 & o 3592 Q 1298 618 11215 
727 S 0 113 1 1971 233l 4322 
iut 6 14 rid 0 I 1205 ae 
و‎ 2 Ja eat 1 2454 2194 4648 
ړو‎ 5 570 4335 Q 2502 10695 3447 
730 = 225 2867 ن0‎ 53025 2022 5047 
73530 3 586 3581 1 4542 1984 652 
731 = 9 330 Q L272 1015 2287 
751 3 68 13535 1 2062 2144 4206 
753 2 200 995 1 7768 69435 14713 
TABLE 18 
SSEBN-726 CORRELATION TABLE 
صديا‎ +13 Lon f1g Adds Deletes Adds+ 
Range Depth Deletes 
Config Depth OQ. 3554 
^dds 7.23 On? = 
Deletes N. SO erT TA 0.840 
Adds+Deletes 0. 42 0. 2354 0.764 0.954 
BREF Update O27 =O ee OQ. 3500 ے0‎ QO. 540 
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TABLE 19 
SSEN ISNSL ALLOWANCE ADDITIONS VS ALLOWANCE DELETIONS 
۲ TEST AND ANALYSI OF VARIANCE 


ISNSL Adds vs ISNSL Deletes T Test 


N MEAN STDEV SE MEAN 
ISNSL Adds 1 2767 1844 32 
ISNSL Deletes 12 2238 1628 470 
95 PCT CI FOR MU ISNSL Adds - MU ISNSL Deletes: (-948, 2007) 


TTEST MU ISNSL Adds = MU ISNSL Deletes (VS NE): ٣.5 
F=0.46 DF=21.7 


Analysis af Variance 


SOURCE DF SS MS F 
FACTOR 1 1681691 16981671 06 
ERROR 22 66568176 3025826 

TOTAL. 25 68249856 


INDIVIDUAL 95 FCT CI'S FOR MEAN 
RASED ON FOOLED STDEV 


—+ مت نت بت میت بت بت سا ن س ساس س سام سس م34 ۱ LEVEL N MEON‏ 
ca, )‏ دو اون تا 1844 2767 12 ISNSL Adds‏ 

) يم م مج ووو سور ---------( 1628 2238 12 ISNSL Deletes‏ 
سال د + وچ يچ وې مس مس پوس 


زاب 7 ت 300 ہے 1500 9 1 = FOOLED STDEV‏ 
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TABLE 20 
SSEN-726 ISNSL ALLOWANCE ADDITIONS 
MULTIPLE LINEAR REGRESSION 


The regressicn equation is: 


ISNSL Adds = 638 * 6.21(Config Range) + O.626C(Config Depth) 
+ 1902(BRF Update Indicatar) 


Fredictor Coe f Stdev t-ratic 

Constant 658.1 694.8 0.92 

Config Range «219 Ze VLG 2.13 

Canfig Depth 0.6256 0.5836 1.7 

ERF Update 1902155 750 2 57 
وه‎ = 1289 R-sq = 64.54 


Analysis cf Variance 


SOURCE DF 55 MS 
۳: 65 8۳ 2 5 5 0۱ 3 24121280 BO40426 
Error 8 13295778 16607722 
Total 11 37407056 

SOURCE DF SEQ SS 

Config 2 1 14502616 

Config Depth 1 115409 

ERF Update 1 +0 
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TABLE 21 
SSBN-726 ISNSL ALLOWANCE DELETIONS 
MULTIPLE LINEAR REGRESSION 


The regression equation is: 
ISNSL Deletes = 6970 + 1.66(Configq Range) 


+ Q.646t(Config Depth) * 1924(BKRF Update 
Indicator) 


Predictor Coef Stdev t-ratia 
Constant 690.9 7773 و(‎ 
Config Range 1:637 5e. 261 01 
Config Depth 0.6462 0. 6343S 8 
BRF Update 19255 8 390.1 2ْ 6 
S$ = 14435 R-sq = 42.9% 


Analysis af Variance 


SOURCE DE 55 MS 
Regressian E 12312645 4170881 
err ar 8 16648552 20810697 
Total 11 29161184 

SOURCE DF SEQ SS 

Config Range 1 2692620 

Config Depth 1 158774 

BRF Update 1 9721231 
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APPENDIX & 


SSBN-726 ISNSL ALLOWANCE ADDITIONS 


TABLE 22 
SSEN-725 GF SFI AND GF OSI ISNSL ALLOWANCE ADDITIONS 

Hull ISNSL GF/SEI GF/SKI GF/SRI GF/OSI  GF/OSI GF/OSI 
Allw Adds Adds © Allw Adds Adds ۸ 

22.4138 494 2204 31.4884 1428 4535 2 727 
تن ته نم 51 2195 3349 .12 411 599 3 77 
ھ7 172 2163 3161 .10 397 5480 4 727 
Saas 655 18.5143 227/5 3359 14.9011‏ ك 72727 
v 6 3885 1011 26.0231 2580 442 17.1218‏ 
13.922 4335 51143 22:9719 935 425 2 129 
22 .ت 177 3074 3248 .10 443 4310 3 2 7 
7٤0 2 3735 1318 Oo. 5067 2650 1253 46. 92835‏ 
ابت .کت 1088 3246 30.1682 1309 4339 3 730 
Je 4368‏ 173 2182 4.2674 173 4054 2 731 
ER 12.5799 2693 Z UT 9.4610‏ 4299 3 731 
F 3S 2 425998 35499 32. 1747 3209 2184 63.0586‏ 
ست سا سب ست س ست س س ماس ست ست ست ست ست ست ست ل ست س سس س س سے سے سے سے سے سے د سل سا ا ت س س س ست سا س لل سس 

GF SEI Allowance Adds 
po ee eee ee ماما مس مسل سم سید لم مد سے سد سے سد مہ جا‎ ee ماما امام ماما سی کے ب‎ 4——————-—-—-— B—————-—— 
(02090) 150 350.00 45.00 60,00 75.00 
GF OSI Allowance Adds 
Figure 9. SSEN-726 (Fr SII ve GF OSI ISNSL Allcwance 


additions م2‎ 12 
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TABLE 23 
SSBN-726 GF SRI VS GF OSI ISNSL ALLOWANCE ADDITIONS T TEST 
AND ANALYSIS OF VARIANCE 


T Test for GF SRI Adds vs CF SRI Adds 


N MEAN STDEV SE MEAN 
GF SRI 12 24.6 20.6 SIGN 
CF SRI 12 20.6 19.7 ou. 7 


95 PCT CI FOR MU GF SRI Adds - MU GF OSI Adds: (-13.1, 21.1) 
TTEST MU GF SKI Adds = MU GF OSI Adds (VS NE): T=0.49 ۳۶۵۰ 635 


DF222.0 
Analysis of Variance 
SOURCE DF SS MS E 
FACTOR 1 D 597 O. 24 
ERROR 2 8924 406 
TOTAL 25 9021 
INDIVIDUAL 95 FCT CI’S FOF MEAN 
BASED ON FOOLED ۷ 
LEVEL N PEON | يان ا‎ ee ہے‎ $e سا س ست س -+ س س ست س س س س س کس ل‎ 
GF SRI 12 24.64 20.61 کے وج‎ (OSS SS کے تےے  سے‎ ) 
۰۰۰۰٠٠۰20 ےل ہد سس 0-3-2 --———-——-———-—-—-—-—( 19.505 دہ‎ ) 
وج ې وچ رو — — - چو + ———— —————-+4 نت تست تست بت بت با س سے‎ 
FOOLED STDEV = 20.14 16.0 24.0 cono 
TABLE 24 


SSBN-7268 CF SEI AND CF OST ISNSL ALLOWANCE ADDITIONS 


۲۲۲ CISNSL  CF/SEI CF/SEI  CF/SFI ۳۳ ast) ۴ب‎ 1 CF/COSI 
Allw Adds Adds ^ Allw Adds Adds 7. 

727 z 6893 10898 15.7841 489 94 19. 2227 
po 8 7940 S 7.4290 456 ZI 4.6053 
Pr + 7200 761 10.5694 377 6 E oS 
py =} 5944 886 li ug 400 9 22.2900 
727 6 2117 7 لف‎ 10.6084 JOL 117 235.4000 
729 E 6355 9200 14.166025 525 164 29.9084 
py S 7229 1592 19.2664 cis 3569 56ت .1ت‎ 5 
750 ۳ Soa 454 7.1104 633 174 p bel 
730 E 77 1778 24.6702 958 566 ون‎ TST 
21 7119 693 2 Oto 927 BEG 29.1348 
731 0 ت7‎ SUE 56و۲9‎ c) 302 2e 2 
E» Re 6996 192535 27:9159 1004 162 15 لي‎ 3 


7.00 14.00 21.00 28.00 35. 00 
CF OSI Adds 


Figure 10.  SSBN-726 CF SRI vs CF OSI ISNSL Allcwance 
Additions ۳ 


TABLE 25 
SSEN-726 CF SFI VS CF OSI ISNSL ALLOWANCE ADDITIONS 
T TEST AND ANALYSIS OF VARIANCE 


T Test for CF SEI Adds vs CF OSI Adds 


N MEAN STDEV SE MEAN 
CE Sri 12 14.47 6.53 12 
CE 2 ۱ ۰ 2 ao. 11.6 5.4 


959 PCT Cl FOR MU CF SRI = MU GE 05911 1 8444 ٭×>7‎ 
TTEST MU CF SRI = MU CF OSI (VS NE): T2-2.20 F=0. 042 DF=17.3 


Analysis of Variance 


SOURCE DF 55 MS [e 
FACTOR 1 451.8 451.8 4.935 
ERROR a 1-8 B9. 0 

TOTAL 25 2587.5 


INDIVIDUAL 925 FCT CI’S FOR MEAN 
RASED ON FOOLED ۷ 


LEVER N MEAN STDEV --+--------- $e لي‎ ee مس‎ + 

) سے سے کے سے سے سے سے ا -=> 2 ==( 6.554 14.466 12 CF SEI‏ 

) سب ل ع کچ ۱ ٣‏ رز 222750 CF OSI IE‏ 
+ س م ل 

FOOLED STDDEV = 97433 12:0 18.0 24.0 الات‎ 
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TABLE 26 


SSBN-726 GF AND CF SRI ISNSL ALLOWANCE ADDITION FERCENTAGES 


Hull ISNSL GF SRI CF SRI 
Adds 7 Adds 7 
72727 2 51.4884 15.7841 
727 3 12.3549 7.4290 
727 + 10.3161 10.5694 
727 E) 18.5143 ء12‎ 
7227 6 26. 0251 10. 6084 
729 2 a e 14.1665 
729 3 10.3248 19.2664 
730 Z OO. o067 7.1104 
730 3 30.1682 24.6705 
71 2 4.2674 9.7345 
731 3 12555750 13. 3826 
738 2 82.1747 7ے‎ 6 
نت بت بت مت مت بت بت بت بسچ‎ $e ee ee pe ee ee Po سس سم مم سے مم مہ‎ $e ست ست‎ 
GF SRI Adds 
ساس بت مت بت بت سی ل ہے مہ مت بت بت مت مت تب مت بت بت مت بت بت متس باه سس لد مس بت بت بت مت مس امس ل مت مت مت بت مسب مسب مت بت مت بت‎ 
O. OÙ 15.00 30.00 45.00 60.00 75:00 
CF SEI Adds 
Figure 11. SSEBN-726 GF- SEI vs CF SRI ISNSL Allowance 


Additions Dotplat 
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TABLE 27 
SSEN-726 GF SEI vs CF SRI ISNSL ALLOWANCE ADDITIONS 
T TEST AND ANALYSIS OF VARIANCE 


T Test for GF SRI Adds vs CF SRI Adds 


N MEAN STDEV SE MEAN 
GF SRI 12 245.6 20.6 3.9 
CF SRI 12 14.47 6. 53 1.9 


95 PCT CI FOR MU GF SEI Adds - MU CF SRI Adds: (—-35.5, 235.7) 
TTEST MU GF SFI Adds = MU CF SRI Adds (VS NE): T=1.65 FR0O.15 


DFH13.2 
Analysis of Variance 
SOURCE DF SS MS F 
FACTOR 1 621 621 2.660 
ERROR aa 3143 234 
TOTAL 23 5764 
INDIVIDUAL 95 FCT CI‘S FOR MEAN 
BASED ON FOOLED STDEV 
LEVEL N MEAN STDEV mm f n n me n n n nnn H م س سا س ست ی سے سیت سیت سیت مدنت ست‎ ee نم بت مه‎ 
GF SRI 12 24.64 20.61 للع دسا 2 سم‎ ¥ ) 
CF SRI 12 14.47 کال د5‎ (e مهه موم مه مر‎ ) 
س اجيم مر وی ود وسو سس«‎ emm حم‎ 4 —- 
FOOLED STDEV = 15.29 3.0 16.0 24.0 KD 
TABLE 28 
SSHN-7Z6 GF OSI AND CF OSI ISNSL ALLOWANCE ADDITION 
FERFCENTAGES 


Hull 159 7+ E ASN 
Adds ۸ Adds ۸ 


727 = 22.4138 19.2229 
7 3 6ھ ت .ے‎ 4.6053 
77 4 7.9519 1. ۳7 
py e 14.9011 fumes org 
727 6 17. 7ص‎ 2.4000 
729 Ax 1 ٣ 25.9084 
pO 5 هت‎ Eo. oso 
7٦ = 46.9283 25.4738 
30 5 و کت‎ ٦ 59:0192 
751 ۳ 2. 4568 25. 1348 
7 35 9.4610 Oa T) 
733 z2 68. 0586 15.1555 
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ل حم س س -—--------4 -—-------+ سس« 


GF OSI Adds 


---—----+ بت بت بت بت بت مت بت سب —--------—-4 نس بت بت مت تس سس باه س س س سے سے سے م سے مس لے treo rm eee‏ 


SSHN-726 GF OSI vs CF OSI ISNSL Allowance 


CF OSI Adds 


45.00 


Additions Deatpleat 


T Test for GF OSI Adds vs CF OSI Adds 


11.6) 


F-O.735 DF-17.9 


MS 
i5. 
261 
INDIVIDUAL 95 PCT CI’S FOR MEAM 
BASED ON FOOLED STDEV 
سے سم سے سے سے سے سے اج سے سم -—--—+ مس بت مس سس مت بت تست سب‎ +——— 
(---------------- &---------------- ) 
(-------------- بت تست تس بت شش شر‎ ) 
و سے سے لہ وو شس چوک ووو ووو وچو سامت نت بت بت بت بت سب‎ 
18.1 زا 24ے‎ SOO 
TABLE 29 


OSI ISNSL ALLOWANCE ADDITIONS 


)-! % 


(5 T0539 


SE MEAN 


Variance 


STDEV 


19.7 
11.6 


- MU CF OSI: 


(VS NE 


MEAN 
20.26 
2520 


N 
12 


12 


Figure 12. 


GE, OSI 
CF OST 


۲۲ آ نار‎ Cl FOR MU GF OSI 
۲٢.٢ MU GF OSI = 


MU GF OSI 


Analysis af 


.15 


DF 

1 

D 
MEAN 
20.62 


Lat a کے‎ 


N 


1 


-y 
شه‎ 


SOURCE 
FACTOR 
ERO 
TOTAL 


رت 
ee OSI‏ 
CF OSI‏ 


FOOLED STDEV = 16 


T TEST AND ANALYSIS OF VARTANCE 
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SSGBN-7/26 GF OSI VS GF 


AFFENDIX C 


SSBN-726 ISNSL ALLOWANCE ADDITIONS 
STRATIFIED BY ANNUAL BRF UFDATE 


TABLE 30 
SSBN-726 GF ISNSL ALLOWANCE ADDITIONS 
ANNUAL BEF UFDATE A FACTOR 


Hull  ISNSL GF SRI GF SEI GF SRI GF OSI GF OSI GF OSI 
Allw Adds Adds ۸ Allw Adds Adds ۸ 
72-7 2 4535 1428 51.4884 2209 494 تن شم‎ 7 
727 = کت‎ 7 6535 19.5143 2273 559 14.9011 
7 9 2 4265 959 22 Oo 5119 4335 13:975 
730 3 4339 1309 30.1682 35246 1 82 لد لت‎ 
731 3 4299 E 12. 57 2693 Zal 9.4610 
FES 2 4259 5497 82.1747 352209 2184 6 096 
—————— ee ee ee fe ef ااا اا ن ا ااا اا ااا ا اا ا ا اا‎ 
GF SFI Adds 
—————— ٥ pe R—————————R—————————————————— 
15.00 39,00 435.90 60.00 y auc 


GF OSI Adds 


Figure 13.  SSEN-726 ISNSL GF SEI vs OSI Allcwance Additions 


Datploat Annual BEF Update a Factor 


TABLE 51 


SSBN-726 GF SRI VS GF OSI ISNSL ALLOWANCE ADDITIONS 


T=0.43 P=0.68 DF=9.8 


ANNUAL BRF UPDATE A FACTOR 
T TEST AND ANALYSIS OF VARIANCE 


T Test for GF SRI VS GF OSI 


N MEAN STDEV SE MEAN 
GF SRI 6 32.7 ache. 10 
GF OSI كه‎ 27.0 21.8 3.9 
۰٣ CI FOR MU GF SEI - MU GF OSI: (-25, 356.0) 


TTEST MU GF SRI = MU GF OSI (VS NE): 


Analysis of Variance 


SOURCE DF 55 MS ۳‏ 
FACTOR 1 101 101 0.18‏ 
ERROR 10 5550 393‏ 
TOTAL 11 565351‏ 
INDIVIDUAL 95 FCT CI’S FOF MEAN‏ 
BASED ON FOOLED STDEV‏ 
+ —---—————— 4 س تست بت بت بت بت سب بت مد .سس ----- LEVEL N MEAN STDEV‏ 
) ما اما امام Á‏ مت مس مس کله ——————————————( 25.20 32.85 6 GF SEI‏ 
) سم سم سم سم سم لی سم امه ما سیت مت مه BEES. 27.053 S1.79(---———————————-—‏ 
إا ااا ا ا ا ا اا ست ست ست ست ست 
FOOLED STDEV = 25.96 14 28 42 J6‏ 
TABLE 32‏ 


CF OSI 
Adds 4 


19. 2229 
E E 
25.9084 
329.0192 
32.2995 


ló. 15553 


SSBN-726 CF ISNSL ALLOWANCE ADDITIONS 
ANNUAL BFF UFDATE A FACTOR 


meee ISNSL CF SRI CF SEI CF SRI 0 CF OSI 
Allw Adds Adds% Allw Adas 
po = 6893 1988 15.7841 439 94 
72 5 6944 836 12. 75392? بت40‎ 93 
po: 2 لت‎ 900 14.166035 6355 164 
730 ES 7207 1778 24.6709 928 566 
751 E 7 1 دنه 15:2 977 بت س‎ 302 
p. = 6996 1933 تن 71 . رش‎ 1004 162 


15.00 20.00 295. 00 .ات‎ 00 55.00 
CF OSI Adds 


Figure 14.  SSEN-726 CF SKI vs CF OSI ISNSL Allawance 
Additions Dotplot Annual BERF Update a Factor 


TABLE 33 
SSBN-726 CF SRI VS CF OSI ISNSL ALLOWANCE ADDITIONS 
ANNUAL BRF UPDATING CONSIDERED A FACTOR 
T TEST AND ANALYSIS OF VARIANCE 


T Test fer CF SEI VS CF OSI 


N MEAN STDEV'A SE MEAN 
CF SEI 6 18. 15 6.47 2.6 
CF OSL 9 26.97 3.49 3.9 


95 FCT CI FOR MU CF SRI - MU CF OSI: (-17.7, 2.0) 
TTEST MU CF SRI = MU CF OSI (VS NE): Ts-1.80 ۴2۵, 11 0۴29 5 


Analysis cf Variance 


SOURCE DF SS MS F 
FACTOR 1 185.7 183.7 پک‎ 
ERROR 10 5659 3 296.9 

TOTAL 11 7535.0 


INDIVIDUAL 95 FCT CI‘'S FOR MEAN 
BASED ON FOOLED STDEV 


سی یب رن LEVEL N MEAN STDEV +--------- E‏ 
CF SFI 6 18.146 6.470(---------- k----------- )‏ 
CF OSI 6 25.973 8.485 (---------- #---------- )‏ 
س س یڈ حم سم ا ا ا سس الل س ا س س م مہ سم لم سم سے سے لہ سد سے مہ 
FOOLED STDEV = 7.545 12.0 18.0 24.0 3.‏ 
Mm‏ 


TABLE 354 
SSBN-726 GF ISNSL ALLOWANCE ADDITIONS 


ANNUAL BRF UPDATE NOT A FACTOR 


Hull ISNSL GF SRI GF SRI GF SRI GF OSI GF OSI GF OSI 
Allw Adds Adds ۸ Allw Adds Adds 4 

27 3 52 411 12.3349 PIOS 51 2 6 

727 4 3480 52559 19.3161 2163 172 259 

72/7 6 3885 1011 26.9231 23900 442 17.1318 

2259 3 4310 445 10.3248 3074 177 3. 7380 

730 2 3733 1518 35.3067 2650 1233 46.5283 

731 2 4054 173 4.26074 3182 17 9.435698 

-—-----—+ 0 ساسا --- + سے لد $e‏ —————————+ ساسا اا اا 

GF SKI Adds 

عم تس سپ سس مت سس سس سس با سے سم مم سم سم سم سد سے مہ سی س س س س س س س ع متت م سے سے سم ست س مت س ست س لإ ہا ہہ ہہ ال 

Q.QO 10.00 20. OC 00.00 40,00 JO. OO 


SSEN-726 GF ISNSL Allcwance Additisans Datplat 
Annual BRF Update a Nat Factor 


Figure 15. 


TABLE 3535 
SSBN-726 GF SRI VS GF OSI ISNSL ALLOWANCE ADDITIONS 
ANNUAL BRF UPDATE NOT A FACTOR 
T TEST AND ANALYSIS OF VARIANCE 


T Test for GF SRI VS GF OSI 


N MEAN STDEV SE MEAN 
GF SEIS 16.4 11-2 4.8 
GF OSI 6 14.2 16.6 6.8 


95 PCT CI FOR MU GF SRI - MU GF OSI: (—-16.9, 21.4) 
TTEST MU GF SRI = MU GF OSI (VS NE): T=0.27 P=0.79 DF=H9.0 


Analysis of Variance 


SOURCE DF SS MS F 
FACTOR 1 15 15 0.07 
ERROR 10 2070 207 

TOTAL 11 2085 


INDIVIDUAL 95S FCT CI‘'S FOR MEAN 
BASED ON FOOLED STDEV 


LEVEL N MEAN STDEV -------- (—M ۱ر + دد سح‎ 
GF SRI 6 16.43 11.73 (--------------- dme oco ) 
GF OSI 6 14.19 16.62 (--------------- ¥--------------- ) 
مس ماي ووو وي حا‎ a pene He سم سم سم سد سید‎ 
FOOLED STDEV = 14.39 8.0 16.0 24.0 
TABLE 36 


SSHN-726 CF ISNSL ALLOWANCE ADDITIONS 
ANNUAL BFF UFDATE NOT A FACTOR 


HULL ISNSL Cr SRI CF SRI با‎ ہ٣")‎ +11. 


Allw Adds Adds * Allw Adds Adds X 
727 3 7040 ته‎ 7.4290 456 zi 4.6053 
PAFL 4 7200 761 10.5694 577 6 1.9 9909 
727 5 TINT TAG 10. 6084 goo 117 23.4000 
729 3 7260 1392 19.2664 +9 یی ئ6‎ ٦ SQ. EE 
0ئ72‎ 2 6385 454 7.1104 6835 174 25.4758 
71 E 7 به‎ 5 9.7345 927 Zag 25.1348 


7.00 14.00 21.00 28.00 35.00 
CF OSI Adds 


Figure 16.  SSEN-726 CF SRI vs CF OSI ISNSL Allewance 
Additions Datpleat Annual BRF Update a Not Factor 


TABLE 7 
SSBN-7265 CF SRI VS CF OSI ISNSL ALLOWANCE ADDITIONS 
ANNUAL BEF UPDATE NOT A FACTOR 
T TEST AND ANALYSIS OF VARTANCE 


T Test fer CF SRI VS CF OSI 


N MEAN STDEV SE MEAN 
CF SRI 6 10.79 4.42 1.8 
CF OSI 6 1 14.35 e.8 
|| 1ه‎ ٢٢ GI FOR MU CF SPI - MU CF OSI: (-24.8, 6.95) 
TTEST MU CF SRI = MU CF OSI (VS NED: T=-1.50 FP=0.19 DF=5.9 


Analysis of Variance 


SOURCE DF SS MS ٣ 
FACTOR: 1 1ے‎ 2al fe لس‎ 
ERROR 10 111 11 

TOTAL 1 1567 


INDIVIDUAL 95 FCT CI’S FOR MEAN 
BASED ON FOOLED STDEV 


سس بت بت س س بت مد ساس سا س سس ببس سا زد س ماس ماس ا ست سا س سإ سس نے BEVEL N MEAN SIME M‏ 

) ومر مو ووو سد الہ سد سد سد سد سے سے ساس کہ ) 4.42 10.79 6 SEI‏ 

T )‏ چو اج سل 14.27 19.95 5 12 00 
مسا مس مس هپل مرم مهم مه ماس سم که مس ماس مه سه مه مه مهم يه —--—-———— 

"۰١۳٢ ع9۲0‎ = 10.57 3.0 16.9 24.0 


عر 
(n‏ 
(n‏ 


TABLE 38 
SSBN-726 GF SRI AND CF SRI ISNSL ALLOWANCE ADDITIONS 
FERCENTAGES - ANNUAL BRF UPDATE A FACTOR 


HULL ISNSL GF ٤1 CE SRI 
Adds 7 Adds 7 
727 2 31. 4884 15.7841 
727 3 18.5143 122792 
ص2‎ 2 22:3916 14.1665 
730 3 30. 1682 24.6705 
pes 3 12.5790 13.5826 
Tas 2 82.1747 2:713? 
سا ست ست ست ست ست ست بل سے سم سم مہ اس‎ pa س سا سات مس ا ا ا س ا سامل ا ا سا س تا ا ست ت سا سا سا سے سا سا سا س سے ت ست ست سا ست ست ست ست ست‎ 
GF SRI Adds 
رر درد مت عم مم رر ہر متت سس که ساس ست س س‎ ph م مر مه مرم م م‎ ete 
13.00 09,00 435.00 60.00 Fae IO 


CF SFI Adds 


Figure 17. SSEN-726 GF SRI vs CF SEI ISNSL Allowance 
Additions Dotplot Annual BREF Update a Factor 


ALLOWANCE ADDITIONS 


42.0) 


39 


TABLE 
SSBN-726 GF SRI VS CF SRI ISNSL 


ANNUAL HERF UFDATE A FACTOR 


T Test for GF SRI VS CF SRI 


(-13, 


PCT CI FOR MU GF SRI 


T TEST AND ANALYSIS OF VARIANCE 


MEAN STDEV SE MEAN 
52. 9 2J.: 2 
18.15 6.47 2:6 
XM ۶ص٤‎ 
= MU CF SRI (VS NE): 


T=1. 38 F=0.22 DF=5.7 


PCT CI'S FÜR MEAN 


Analysis of Variance 


F 
ووا‎ 


MS 
649 
339 


INDIVIDUAL 975 


BASED ON FOOLED STDEV 


726 GF OSI AND CF OSI ISNSL ALLOWANCE ADDITIONS 
FERCENTAGES - ANNUAL BFF UFDATE A FACTOR 


CF OSI 
Adds 4 


( moy 
20 7 
29.9084 
So QUOS 
لون‎ TS 


15. 135 


ABLE 40 


GF OSI 
Adds ۸ 


61ج .ت72 
14.9011 
رن رون 1 
1 3 نات 
9.4610 
68.9586 


T 


NSL 


EJ) C4 C4 F9 Cf. F2 


SS 
649 
3385 
4034 


STDEV 
29.420 


6.47 


8. 40 


HULL 5 


۹ 
727 
729 
730 
731 


3ت7 


6 
& 


N 
GF SRI 
CF SRI 


95 


EREST MU GF SRI 


DF 


10 
11 


MEAN 
32.85 


18. 15 


= 1 


Co 2 


SOURCE 
FACTOR 
ERROR 
TOTAL 


BEVEL 
GF SRI 
CF 1 


۰٢۴١" STDEV 


SSEN- 


56.00 449.00 
CF OSI Adds 


12.00 24.00 


Figure 18.  SSHN-726 GF OSI vs CF OSI ISNSL Allowance 
Additions Dotplicot Annual BRF Update a Factor 


TABLE 41 
SSBN-726 GF OSI VS CF OSI ISNSL ALLOWANCE ADDITIONS 
ANNUAL BRF UPDATE A FACTOR 
T TEST AND ANALYSIS OF VARIANCE 


T Test far GF OSI VS CF OSI 


N MEAN STDEV SE MEAN 
GF OSI 6 27.0 21.8 8 , 9 
CF 1 6 259. 7 8.49 5.9 
95 FCT CI FOR MU GF OSI = MO CFE OSI: CE aD 
TTEST MU GF OSI = MU CF OSI (VS NE): T=Q0.11 .نت ج1۳ 71 ,هت۴‎ 5 


Analysis af Variance 


SOURCE DF 55 MS ۴‏ 
FACTOR 1 3 3 0.1‏ 
ERROR 19 2755 2 7‏ 
TOTAL 1 2757‏ 
FÜR MEAN‏ ه5 ]با INDIVIDUAL 95 FCT‏ 
BASED ON FOOLED STDEV‏ 
-+ مت میت میت بت بت سب سد سے سے نا مس سے اس بت مس بت بت مت مت تب LEVEL N MEAN STDEV =-=- mmn‏ 
GF OSL 6 27.09 7 e d—————————————À )‏ 
) ——————————————* ما = a a‏ دہ 8.49 مکو CRIOST TOM‏ 
بت سس مس ae‏ مس مم لمم امم مم عي مم مس لم امس امل Hoe‏ ————————— 
FOOLED STDEV = 16.53 ZO 50 4e‏ 


TABLE 42 
SSEBN-726 GF SRI AND CF SRI ISNSL ALLOWANCE ADDITIONS 
PERCENTAGES - ANNUAL BFF UFDATE NOT A FACTOR 


HULL ISNSL GF SRI CF SRI 
Adds 7% Adds 7 
Val 3 12.353549 7.4290 
727 e 10.511 10.5694 
ہ727‎ & 26.0251 10. 6084 
729 3 10.3248 19.2664 
730 2 35. 3067 7 . 1 4 
7351 2 4.2674 9. 7345 
———— -————————————————————————————————————R———————o-—4— 
GF SFI Adds 
—-———— pe ae س ا ا ا ا ا يم بتاعي خم الم مم عم ام ممه متا ميا ات مم ميم امم اميم خم امم ممه ام م امم مم مم م ميا مم مع سمه مت مم الم ممه ا سے س س‎ 
6.00 020 18.00 24.00 30.00 


CF SFI Adds 


Figure 19. SSBN-726 GF SEI vs CF SRI ISNSL Allcwance 
Additions Datplet Annual BFF Update Nat a Factor 
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TABLE 43 
SSEN-726 GF OSI VS CF SRI ISNSL ALLOWANCE ADDITIONS 
ANNUAL BRF UFDATE NOT A FACTOR 
T TEST AND ANALYSIS OF VARIANCE 


T Test for GF SRI VS CF SRI 


N MEAN STDEV SE MEAN 
GF SRI 6 16.4 bp 4.8 
CF SRI 6 10.79 4.42 1.8 
95 FCT CI FOR MU GF SRI - MU CF SRI: (-6.9, 18.2) 
TTEST MU GF SRI = MU CF SFI (VS NE): T=1.10 P=0.31 DF=6.4 


Analysis cf Variance 


SOURCE DF 55 MS F 
FACTOR! 1 95.9 9. d 1 2 
ERROF: 1 785.6 78.6 

TOTAL 11 881.1 


INDIVIDUAL 95 FCT CI'S FOf MEAN 
BASED ON FOOLED STDEV 


LEVEL N MEAN 5708  ----4-------- سا نے ہہ‎ 4£-------- + 

GF SRI 6 16.429 11.728 (----------- foo سا‎ ) 

CF SRI 6 10.786 | 4.428 (----------- k---------- )‏ 
R———————-— *‏ مت مت میت دنت مت بت میت با مه —————————————— 

FOOLED STDEV = 28.863 6.0 leone 18.0 24.0 
TABLE 44 


SSEN-7:26 GF OSI AND CF OSI ISNSL ALLOWANCE ADDITIONS 
FERCENTAGES - ANNUAL BFF UFDATE NOT A FACTOR 


HULL ISNSL GF OSI CF OSI 

Adds 7% Adds 7% 
vis 3 2 تک‎ 6 4.60223 
727 4 7 129 
1227 6 17: 1315 25.4000 
729 d J. 7580 و‎ 7 
2 ES 46.252803 259.4758 
TS 2 Je 4568 25. 15348 
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QO. OO 10.00 20.00 29.00 40.00 70.00 
CF OSI Adds 


Figure 20.  SSBN-726 GF OSI vs CF OSI and Allewance 
Additions Dotplot Annual RFF Update Not a Factor 


TABLE 45 
SSBN-726 GF OSI VS CF OSI ISNSL ALLOWANCE ADDITIONS 
ANNUAL BEF UPDATE NOT A FACTOR 
T TEST AND ANALYSIS OF VARIANCE 


T Test for GF OSI VS CF OSI 


N MEAN STDEV SE MEAN 
EE USI 6 14.2 16.6 6.3 
CF OSI 6 19.9 14.3 2.8 


E cI FOR MJ GF OSI = MU CF OSI: (-26.9, 14.5) 
TTEST MU GF OSI = MU CF OSI (VS NE): T--0.64 F-0.954 DFz9.8 


Analysis of Variance 


SOURCE DF SS MS F 
FACTOR 1 2:9 T O.41 
ERROR 10 2400 40 

TOTAL. 11 2499 


INDIVIDUAL 975 FCT CI'S FOR MEAN 
BASED ON FOOLED STDEV 


LEVEL N MEAN STDEV  ---------- a —— p 

GF OSI 6 14.19 16.62  (------------- ص یم‎ ۰ >۰ ی٠‎ ) 

) چ ) 14.27 19.93 6 CF OSI‏ 
سے سے سے مھ پل کو کح سو د ووک س 4 —-—---—-—————- 

FOOLED STDEV = 15.49 10 20 30 
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TABLE 46 
SSBN-726 GF SRI ISNSL ALLOWANCE ADDITIONS 
STRATIFIED BY ANNUAL BFF UFDATE 


Annual BRF Update Annual BRF Update 
An ISNSL Factor Not an ISNSL Factor 
HULL ISNSL GF SRI HULL ISNSL GF SRI 
Adds ۸ Adds 7% 
727 2 31.4884 727 xS 12.353549 
Ver ٧ 18.5143 727 4 10.1 
729 2 2 716 727 ó 26.0231 
739 3 30.1682 729 3 10.5248 
ZO 3 12.3750 730 2 35.53067 
733 2 82.1747 731 z 4.2674 
س سے نے سے سے سے سے نے سے م سا‎ fee eee eee ہے سم سے سم سم اسم سم تا س س سے س م سے سے س س م س ست سا ست سے سے س س سے ل‎ 
GF SRI Adds with Annual BRF Update 
4-————----— س ص سے سے سے سے ست سے س لے‎ M ————————- س سس س س س سے ل کہ مس سے س س س س -+ مر سے مس مس سه‎ 
O. OC 15.00 oO. a0 45.00 69,90 753.00 


GF SEI Adds w/o Annual BRF Update 


Figure 21. SSBN-725 GF SFI ISNSL Allowance Additians 
Datplat Stratified by Annual ERF Update 
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TABLE 47 
SSBN-726 GF SKI ISNSL ALLOWANCE ADDITIONS 
STRATIFIED BY ANNUAL BRF UPDATE 
T TEST AND ANALYSIS OF VARIANCE 


T Test for GF SRI w/BRF Update VS GF SFI w/a BRF Update 


N MEAN STDEV SE MEAN 
GF SRI w/BRF 6 32.9 شه لاله‎ 10 
GF SRI w/o ERF 6 16.4 IIS 4.8 
95 %4 CI FOF! MU GF SRIw/ERF - MU GF SEI w/o EFF: (~10, 43.3) 


TTEST MU GF SRIw/BRF = MU GF SRI w/o BRF (VS NE): T=1.45 
P=0.19 DF-7.1 


Analysis af Variance 


SOURCE DF 55 MS F 
FACTOR 1 809 go9 2.09 
ERROR 10 3864 386 
TOTAL 11 4673 
INDIVIDUAL 95 FCT CI'S FOR MEAN 
BASED ON POOLED STDEV 
LEVEL N MEAN STDEV  -—-t—-—-—--—---—-—-— اال اا بسا‎ +——— 
GF SFI 6 32.893 25.20 (=== *—————————-— ) 
w/ BRF 
GF SFI © 15. ينك‎ 11.735 (ee سح جج‎ *—————————— ) 
w/a BRF 
——— E Enea د ی‎ ae ہکےہ‎ 
FOOLED STDEV = 19.66 0 16 2 48 
TABLE 48 


SSEN-726 GF OSI ISNSL ALLOWANCE ADDITIONS 
STRATIFIED BY ANNUAL EBFfF LFDATE 


Annual BFF Update Annual BRF Update 
An ISNSL Factor Nat an ISNSL Factor 
HULL ISNSL GF OSI HULL 0 7 GFE COSI 
Adds % Adds 7 

727 2 22 ات‎ 1 726 3 E ie) 
T S 14.7011 726 4 Ec D 
29 2 7تت ھ232‎ 726 6 127 1 12 
zu Z دت‎ lee و‎ 3 a: 7200 
751 us 9.4610 73Q 2 460.5205 
733 2 68.0586 731 6 S.4368 


16.5 


12.00 24.00 36.00 48.00 60.00 
GF OSI Adds w/< BRF Update a Factor 


Figure 22.  SSBN-726 GF OSI ISNSL Allowance Additions 
Dotplot Stratified by Annual BRF Update 


TABLE 49 
SSBN-726 ISNSL GF OSI ISNSL ALLOWANCE ADDITIONS 
STRATIFIED BY ANNUAL BREF UPDATE 
T TEST AND ANALYSIS OF VAR TANCE 


T Test for GF OSI w/BRF Update VS GF OSI w/a BREF Update 


N MEAN STDEV SE MEAN 
GF OSI w/BRF 6 27.0 2 Gov 
GF OSI w/a BFF 6 14.2 16.6 6.8 


95 % CI FOR MU GF OSI w/BRF - MU GF OSI w/oaBRF: (-12. 
TTEST MU GF OSI w/BRF = MU GF OSI w/a BRF (VS NE): T 
F-0.28 DF-9.32 


Analysis ct Variance 


- DF SS MS F 
FACTOR 1 496 496 I 
ERROR 10 S 576 

TOTAL. 1 1 4251 


INDIVIDUAL 95 FCT CI'S FOR MEAN 
BASED ON FOOLED STDEV 


سم سم سد مھ مم سد مہ مم مل مد سے مد رع سا سم سم سم مم مل مل + ---------+-- LEVEL N MEAN STDEV‏ 
) کپ سس بی سا سج ع تس سو ډور 1ل 27.08 & GF USI‏ 
w/ BRE‏ 
) خوسوسر - چو joue cce‏ ما م م سه مح ساح كاك )| 62323 . 15 14.19 6 ول ها 
w/c BRP‏ 

سے سم -- + سا سا ا سا ا سا په ——-—-—-—--—-—-—+ ——---—-—-—--——+—— 
Q 14 2c 4‏ 193 2 ۳ 5۵ ۳۱۵۱121 
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TABLE SO 
SSBN-726 CF SEI ISNSL ALLOWANCE ADDITIONS 
STRATIFIED BY ANNUAL BRF UFDATE 


Annual BRF Update Annual BRF Update 
An ISNSL Factor Net an ISNSL Factor 
BULL TSNSE CF 8 HULL. ISNSL CFE SFI 
Adds ۸ Adds ^ 
727 2 15.7841 26 > 7 2 4290 
727 5 ددد را‎ 726 + 10.5694 
729 2 14.1665 726 6 10. 6084 
0ت‎ 3 24.6705 79 3 19.2664 
70 = 1373826 730 2 7.1104 
go 2 .رت‎ 9 751 2 9.735435 
سس‎ fe ae ae ee Ht س‎ 


8.00 12.0 1520998 29.00 24.00 
LF SFI Adds w/o BRF Update a Factor 


Figure 23. S5BN-726 CF SEI ISNSL Allowance ۵١۱1145 
Dotplot Stratified by an Annual FFF Update 


TABLE 1 


SSBN-726 CF SFI ISNSL ALLOWANCE ADDITIONS 


STRATIFIED BY ANNUAL BRF UF'DATE 


TEST AND ANALYSIS OF VARIANCE 


SRIw/ BEF Update VS CF SFI w/a BREF Update 


N MEAN STDEV SE MEAN 
6 18.15 6.47 2.6 
6 10.79 4.42 1.8 


T 


T Test for CF 


CF SEI w/BRF 
CF SRI w/o 


BRF 


95 % CI FOR MU CF SRIw/BRF - MU CF SRI w/o BEF:(-O.O0, 14.7) 
TTEST MU CF SRI w/BRF = MU CF SRI w/a BRF (VS NE): T22.30 
F=0.050 DF=8.8 


Analysis af Variance 


DF GS MS F 
1 162.3 162.5 C 
10 3507.2 JO. 
11 469.7 
INDIVIDUAL 95 FCT CI'S FOR MEAN 
BASED ON FOOLED STDEV 
N MEAN STDEV سے سے مر ۳ لل ل ل ل لس اسه بت بت نسم ست ست ست سالك ہے‎ 
64 18.146 6.4709 (—---------— *—-———————-— ) 
6 10.786 34.425 (-—-—----—----- ل سس مت مت بت بت بت مت پل‎ ) 
——————— مرم مس له‎ a a سے سم لد سم لم پل لہ سم لہ لد لہ سے لہ لہ لہ تا‎ 
STDEV = 35.542 10.0 Lond) ZO TI 
TABLE 52 


SSEN-726 CF OSI ISNSL ALLOWANCE ADDITIONS 
STRATIFIED BY ANNUAL BRF UFDATE 


Annual BFF Update 
Nat an ISNSL Factor 


HULL 1 ر ات‎ USI 


Adds ۸ Adds ۸ 
Donc m 726 3 4.6053 
x eras eG 7 په‎ li IG 
23. 7084 726 ó ZO.44000 
39.0192 72T 5 STS 
وت‎ 7 30 2 25. 4758 
15:1: a 7 ات‎ = 25. 1348 
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RJ C4 £A F3 Ch ۲( 


Annual BFF Update 
An ISNSL Factor 


HULL ISNSL TT OSI 


Z2 
7-7 
729 
730 
PEN 


2398 


SOURCE 
FACTOR 
ERROR 
TOTAL 


LEVEL 
CF SRI 
w/ BREF 
CF SFI 
we BREF 


FOOLED 


7.90 14.00 21.00 28.00 35. 00 
CF OSI w/a BRF Update a Factor 


Figure 24. SSBN-726 CF OSI ISNSL Allawance Additions 
Dotplot Stratified by Annual BRF Update 


TABLE 53 
55۳-7 26 CF OSI ISNSL ALLOWANCE ADDITIONS 
STRATIFIED BY ANNUAL BRF UPDATE 
T TEST AND ANALYSIS OF VARIANCE 


T Test for CF OSI w/BRF Update VS CF OSI w/o BRF Update 


N MEAN STDEV SE MEAN 
CF OSI w/BRF Ó 20. 77 8.49 3.9 
CF OSI w/a BREF 6 9 زو‎ 14.3 J. 8 
CI FOR MU CF OSIw/BRF — MU CF OSI w/a BRE: (-9.45, 21.7) 


TTEST MU CF OSI w/BRF = MU CF OSI w/o BFF (VS NE): T=0.89 
FP=0.40 DF=8.1 


Analysis mf Variance 


SOURCE DE 35 MS F 
FACTOR: 1 LLO 110 0. 80 
ERROR 19 1 8 138 

TOTAL p 1488 


INDIVIDUAL 95 FCT CI‘'S FOF MEAN 
BASED ON FOOLED STDEV 


سے مہ سم لم تش سه سس بات یت مت سب مت بت تا لد سم سم بسن بت مسب بت تست بل EE‏ > مب ۱ اج LEVEL N PEAN‏ 
OSI OIN ry 9.237 (————————————-— *—-—————————-—-— )‏ , 
wW/ BEF‏ 
-———————À——-—— )‏ جز —————————————( 14.27 ف 9 eF OSI 6 Iw.‏ 
w/o BREF‏ 

————-—--— 4 —————————4—————————4—-—-—-----—-— 
PVOLED STDEV = 11.74 13.0 وت‎ 30.0 
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TABLE 54 


SSBN-726 ISNSL ALLOWANCE ADDITION FERCENTAGES 


ANNUAL  ERF UPDATE ^ FACTOR 


BY SUFFLIER AND STORAGE LOCATION 


HULL ISNSL GF SRI GF OSI CF SRI CF OSI 
Adds 7 Adds 7 Adds X Adds 4 
727 2 51.4884 اف نت تش‎ 15.7841 19.2229 
Val 9 18.5143 14.9011 12.7292 25.200 
729 z 22. 16ت‎ 135.9757 14.1665 25. 9084 
730 3 59.1682 35. 59182 24.6703 29.0192 
Fol 3 12.357950 9.46190 13.9826 52. 2995 
7 کن‎ z 82.1747 68.0586 27691359 16.1395 
—-—————— ممت س س م‎ ————— pm re س ت می مت س ست ست مت ست چ ت ست مت سے ت ت ست س م پل مت ست ت م ست‎ 
GF SFI Adds w/BFF a Factor 
م اا ا ا ا ا ا‎ nn tn اا ا ا‎ 
GF OSI Adds w/BRF a Factor 
نت تست تست اس تست اس ————— مسان‎ 
CF SRI Adds w/BHFF a Factor 
م سد عم سم سم سم سم بت مت اس مت بت مت ل ل ل سس مت بات سا ا ل ل ل ل ل ل ل ل ل لالس‎ 
15.00 39.00 45.00 60), 00 75.00 


CF OSI Adds w/BFF a Factor 


SSEN-726 ISNSL Allcwance Additicns Dotpiot 
Annual BREF Update a Factar 
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MEAN 


مت صست مس aware SS‏ 


TABLE 55 
SSBN-726 ISNSL ALLOWANCE ADDITIONS 
ANALYSIS OF VARIANCE 
ANNUAL BRF UFDATE A FACTOR 


SOURCE DF SS MS F 
FACTOR 3 6958 ZAG 0.72 
ERROR 20 6119 306 
TOTAL کت ته‎ 6777 
INDIVIDUAL 93 PCT CI’S FOR 
HASED ON POOLED STDEV 
BEVEL N REN ٦٢۳۰۸۰۰٠٦٣ = $e سا ل س‎ + 
DESI ó 32.85 25.20 SS سس سس‎ 
SE OSI 6 27.05 21.79 "E e کہ‎ ie ) 
۲٣٠٦ 6 18.15 6.47 | (—-—-—-------- *———-——----- ) 
ESSI سا اا سا س س ل تاساسا 8.49 295.97 نی‎ ) 
———————-— په سا تت سب سپ سم اسم ميحس اس سس ل‎ 
POOLED STDEV = 17.49 14 28 42 


TABLE 56 
SSEN-725 ISNSL ALLOWANCE ADDITION FEFRCENTAGES 
BY SUFFLIER AND STORAGE LOCATION 
ANNUAL EBRF UFDATE NOT A FACTOR: 


CF OSI 
Adds ۸ 


4.60535 
1.59125 
206.4000 
9$ 00 تک‎ 
4d. 4758 
29.135498 


CF SRI 
Adds 7 


7.4290 
10.5674 
10.6084 
19.2664 

721104 

9.73545 


SE USI 
Adds % 
ال ت2‎ 
Vh uy 
7 6 
5. 790 
46.9233 
3.43568 
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GF SFI 
Adds 7 


12.353549 
10.5161 
2 6 01 
10.3248 
30.3067 


4.2674 


ISNSE 


EJ) FJ C4 0 D CI 


HULL 


7 
7 
77 
pu 
730 
7351 


س R————————-—‏ —-------—-—-+ -+ مت نت بت بت بت بت بت سس بت لالس سس ست سس عا 
GF SRI Adds w/o BRF Update‏ 


س س س و سو و و M‏ سید بت مد سے سم ہما سم سم لد لہ سم عه -=M . pee meee ea‏ + 
GF OSI Adds w/a BRF Update‏ 


OO 10.00 20,00 50.00 40.00 SO. OO‏ كرو 
CF OSI Adds w/a BRF Update‏ 


Figure 26. SSEN-726 ISNSL Allewance Additions Dotpleat 
Annual BRF Update Not a Factor 


TABLE 7 
SSBN-726 ISNSL ALLOWANCE ADDITIONS 
ANALYSIS OF VAR TANCE 
ANNUAL ERF UFDATE NOT ثم‎ FACTOR 


SUURIUE DF S5 MS F 
FACTOR 3 266 e 0 5 
ERROR: =O 3186 ta? 

TOTAL 2 ت‎ 3452 


INDIVIDUAL 95 PCT CI' 5 FOF MEAN 
RASED ON FOOLED STDEV 


يه سس سد سد سس سا N MEAN STDEV -25 n fo a‏ کل یا 

GF SEI ©6 16:93 46> )<< 2 الپ اک‎ a و‎ aca ) 

GF 03] "8" (xe ی و‎ a ) 

CE SET هم را تن‎ 4.42 (SS Sears NL LLL ) 

) زو CF OSI 6 19.95 14.27 (=-= TERR dee‏ 
ايه ---------+ سسست تمس سس مه س 

FOOLED STDEV = 12.62 19 2O 3Q 
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TABLE 8 
SSBN-726 ISNSL ALLOWANCE ADDITIONS 
ANALYSIS OF VARIANCE BY SUPPLIER, 
STORAGE LOCATION AND AFFECT OF ANNUAL BRF UF'DATE 


SOURCE DF 55 MS F 
FACTOR 7 2ے‎ et 327 1.41 
ERROR 40 9305 233 

TOTAL 47 11595 


INDIVIDUAL 95 FCT CI’S FOR MEAN 
BASED ON POOLED STDEV 


—+ ساس سا ا اا مس په سس —~--—~-——-+= )5116 Bevel. N MEAN‏ 
GF SRI 6& $2.85 295. 20 (-------- *—-——————— )‏ 
GF OSI o. 09 Ep. 79 (—T——————-— *——-—-——-——-— )‏ 
CF SRI & 18.15 6.47 (——————-—-— *———————— )‏ 
) —-——————-* ساسا ee‏ ( 8.49 7 6 051 ۴ 
یې E T———————-—-— R————————-—‏ 
42 28 14 0 
Annual BRF Update a Factor‏ 
—R————————-— ———————-- *—————--—- +-‏ 
) —-———————* ل GF SFI 6 16.43 T1.73‏ 
) ر 2 سس 15.62 14.19 & oF OS!‏ 
) ہے سے جح ہے سس ہے ہے -2---2) 0502 قن ?10.77 6 CF SRI‏ 
p )‏ کے E‏ 14.27 مر <. Er" OST‏ 
--+ مب ست ات نتت تتت سس بات ————————— مس له مه مدرم ام مر يک ابت 
Q 14 =8 4‏ 


Annual BREF Update Nat a Factor 


ENELEED STDEV - 15.2 


11 


APPENDIX D 


SSBN-726 ISNSL ALLOWANCE DELETIONS 


TABLE 59‏ 
SSBN-726 ISNSL ALLOWANCE DELETIONS‏ 
Hull ISNSL GF GF GF % im CF 0‏ 
Allw Del Del Allw Del Del‏ 
pne 2 6744 1554 25. 047 7/382 1101 14.714‏ 
Tad 5 JOLI 1745 31.908030 7496 7 15 2.9‏ 
S25 4.262‏ 795977 لر وت 29 5643 ۹ 727 
2e. L‏ 1651 73544 15.856 920 99802 5 5و7 
I 6.866‏ 7617 10.549 682 6465 6 277 
14.271 997 6986 16:212 1197 7383 2 297 
4.816 و 8160 9.100 672 7384 5 729 
97 ۔ ل19 1345 7068 10.606 677 6383 2 730 
7# وتم 1 1057 8145 12.485 947 7585 o‏ 750 
Soo 4.906 8046 680 8.451‏ 7256 2 71 
11.634 946 8128 2 17 1198 2 6595 6 751 
835.825 6706 000 اے.ت 2559 7456 2 730 
حم سم ہم سم سے سم بات سم سم تم سم سم عم سد سد سے بے سم سد لد سال لد لد سد مل ا مس یس مت مت بت مت بت بت بت بت مت بت بت بت بت بت بت بت تچ سا تد ہد سال 
GF [SNSL Allewance Deletes Fercent‏ 
سا س سم ست س ا ست لھ س س سا س س س +o‏ س ست ست ست سے سا سے س سه سے سم عم سے سا ا س س س لإ سا ست ست ست ست س ست سے ست مل proce ee ee‏ 
(i. (00 15.00 50. 00 495.00 60.00 79 0‏ 


CF ISNSL Allmwance Deletes Fercent 


1SNSL Allcwance 


SOEN-7z26 GF vs GF 


Deletians Datplat 


js 


Figure 27. 


TABLE 50 


SSBN-726 GF VS CF ISNSL ALLOWANCE DELETIONS 


T TEST AND ANALYSIS OF VARIANCE 


T Test for GF Deletes VS CF Deletes 


(-18.6, 9.9) 
T=-0.66 F=0. 52 


N MEAN STDEV SE MEAN 
GF Deletes 12 13.33 8.15 24 
CF Deletes 12 1 / cl co 6.2 


95 FCT CI FOF MU GF Deletes —- MU CF Deletes: 
TTEST MU GF Deletes = MU CF Deletes (VS NE): 


DF=14.1 
Analysis of Variance 
SOURCE DF 29 MS F 
FACTOR 1 115 115 O. 43 
ERROR a2 کے کت‎ Zoo 
TOTAL zu 5757 
INDIVIDUAL 95 FCT نا‎ 5 FOR MEAN 
BASED ON FOOLED STDEV 
LEVEL N E Sl ج224‎ je سے سم سم سے سم مد یھ بت تست مت بت مت بت ببس مه‎ 
GF Deletes 12 13.33 سے بس بی سک سخ کک جم مھ بے چمچ و و یلا‎ ) 
CF Deletes 12 17.71 321.92 E سس سس« لل‎ ) 
—————————---—-— مس مت بت مت بت مت بت تست بت سس سس بت بت بت بت بت‎ 
FOOLED STDEV = 16:27 و2‎ 1:2 ur لك‎ 
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AFFENDIX E 


SSBN ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BREF UFDATE 


TABLE 61 


SSBN-726 CF AND GF ISNSL ALLOWANCE DELETIONS 


ANNUAL BRF UF'DATE A FACTOR 


Hull ISNSL GF GF GF 7% CF CF CE ۰ 
۵ 1 [1 اص‎ Del Del Allw Del Del 

14.914 11 7382 042 .23 1554 6744 2 727 
22.208 1631 7344 125.956 920 3802 5 727 
14.271 997 6986 16.212 1197 7383 ے2 729 

7 .12 1037 8145 12.485 947 7585 5 نات 
11.6038 946 8128 17.2352 1198 6992 3 2 
Z9 2 7467 og 3.200 800٤00 6706 83.823‏ 

سر رر شر — + اخ که سه سه هت مس سه شو کا —— مه مہ مہ لد ا = — — pe ee ee ee -p‏ مه سه مس س س ست س سس مچ 

GF ISNSL Allowance Deletes 
$e ee ee ee eH pe ee ee لہ مل سے سم مہ سم ی لم مہ لہ لد سپ سا ما ااا ل ااا ااا تست‎ ee م‎ 


+ 
O, OO 1 ت0‎ z0. 00 45.00 60.00 
CF ISNSL Allowance Deletes 


٣٥ء‏ لت 7 


Figure 28. SSBN-726 GF vs CF ISNSL Allewance Deletians 


Datplot Annual BEF Update a Factor 
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TABLE 62 
726 GF vs CF ISNSL ALLOWANCE DELETIONS 
ANNUAL BRF UPDATE A FACTOR 
T TEST AND ANALYSIS OF VARTANCE 


SSEN- 


T Test for GF Deletes Fercentage VS CF Deletes Percentage 


N MEAN STDEV SE MEAN 
6 14.67 6.58 هته‎ 7 
6 26.6 28.3 12 


Deletes ~£- MU CF Deletes ٤ 
% = MU CF Deletes ^ (VS NE): 


(-42.4, 19) 


=~1.01 


Analysis of Variance 


Ss MS F 
427 427 ic 01 
4215 22 
4642 
INDIVIDUAL 92 PCT CI'S FOR MEAN 
BASED ON FOOLED STDEV 
MEAN STDERR کے ج کے م ج عام یم جاح‎ to a د‎ 1 
14. 67 Cee ee وپ مو چیپ چو چم چو دون سح‎ ) 
267 6C uM Cs i ج کک ہے‎ ) 
—————————— + M سس مضه بت متسد مت تب‎ +- 
= OUI 0 14 28 42 
TABLE 463 


726 GF and CF ISNSL ALLOWANCE DELETIONS 
ANNUAL 8817 UPDATE NOT A FACTOR 


EF CF ۳‏ ۸ اتا [Sf‏ ع6 

Allw Del Del Allw Del Dei 

ESL. OS 7496 per odati‏ 17435 لك دت تچ 
e we 2507‏ 7 دون n‏ 5643 
6.866 7 په 7017 10.549 632 6465 
EE Dom 8160 323 4.816‏ 672 7384 
8 د ) 1343 7068 LOSS‏ 677 6583 
F256 3555 4.906 0,046 630 3.451‏ 


GF Deletes ۸ 
CF Deletes 7 


DF 

1 

10 

11 
N 
^ 6 
^ © 
STDEV 


oOSBN- 


15451 


KJ t3 C4 Q^ + C1 


95 FCT CI FOR MU GF 
TTEST MU GF Deletes 
وت . وعدم‎ DF=5. 3 


SOURCE 
FACTOR 
ERROR 
TOTAL 


LEVEL 
GF Del 
CF Del 


FOOLED 


Hull 


po 
727 
7 
729 
730 
2 


3.00 10.00 15.00 290.00 29.00 SO. OO 
CF ISNSL Allowance Deletes 


Figure 29.  SSEN-726 GF vs CF ISNSL Allawance Deletions 
Annual BRF Update Not a Factor 


TABLE 64 

SSBN-726 GF VS CF ISNSL ALLOWANCE DELETIONS 
ANNUAL EFF UPDATE NOT A FACTOR 
T TEST AND ANALYSIS OF VARIANCE 


T Test for GF Deletes ~ VS CF Deletes 7 


N MEAN STDEV SE MEAN 
GF Deletes 7 6 12.00 9.92 4.1 
CF Deletes 7. & 8.82 J. JF TOME 


95 * UI FOF MU GF Deletes د‎ - MU CF Deletes 4: (-7.7, 14.1) 
TTEST MU GF Deletes 4 = MU CF Deletes 4 (VS NE): T=0. 5? 
F-O0.51 DF=7.7 


Analysis cf Variance 


SOURCE DF Ss MS ۴ 
FACTOR 1 30.2 6۳ 0 د‎ O. 47 
ERROR: 10 657.6 65.8 

TOTAL Ti 667.8 


INDIVIDUAL 95 FCT CI'S FOR MEAN 
BASED ON FOOLED STDEV 


LEVEL N MEAN: STDEV TZ ج س سل م تح‎ 
iF Del ۸۵ 6 11.996 1 لم دع‎ — aa ===. ) 
CF Del %4 ó 3.9825 تن لت‎ 9 ۱ o و‎ CS تام اد دج‎ ) 

عي مم عي ن جج جج یچچ ہج جح سب سس 
FOOLED STDEV = 7.9925 e 10.0 15.0‏ 
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TABLE 55 
SSBN-726 GF ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BRF UPDATE 


Annual EFF Update Annual BREF Update 
A Factor Not a Factar 
Hull  ISNSL GF 7 Hull ISNSL GF ۸ 
Deletes Deletes 
727 2 25.0427 727 3 3152:509.57 
2227 53 15.8566 77 4 ك ها‎ 27 7 
729 2 16.2129 727 6 10.5491 
759 3 12.489852 77 3 9.1008 
Z51 3 17.2524 730 2 10.6063 
755 2 3. 2007 71 z 4.9060 
سس مت بت میت مت منت مت مه سامت مسا ساسا بت بت ملد میت میت بت مت بت یت مد یت مد ملد مت میم بت بت بت ببس باه سے سے سے سے سم مم سے می سے تھے نت نت بت میت بت مت بت مت تب‎ 


0. 00 6.00 I را‎ 18.00 24.00 SUO 
GF ISNSL Allmwance Deletes w/oa BEF Updating a Factor 


Figure 30. SSBN-726 ISNSL GF ISNSL Allowance Deletions 
Datplot Stratified by Annual BRF Update 
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TABLE 66 
SSBN-726 GF ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BRF UFDATE 
T TEST AND ANALYSIS OF VARIANCE 


T Test for GF Deletes w/BFF Update VS GF Deletes w/c BRF 


Update 
N MEAN STDEV SE MEAN 
GF Deletes w/BRF ó 14.67 6.98 Zi 7 
GF Deletes w/a BRF 6 12.00 تی‎ پی٠‎ 4.1 


95 PCT CI FOR MU GF Deletes w/BFRF - MU GF Deletes w/o BRF: 
(-S. 35 1 د‎ 

TTEST MU GF Deletes w/BRF = MU GF Deletes w/o BRF (VS NE): 
T=0. 55 FP=0.60 DF=8.7 


Analysis af Variance 


SOURCE DF 55 MS F 
FACTOR: 1 21.9 21.5 )( , دان‎ 
ERROR 10 708.9 70.9 

TOTAL 1 730.4 


INDIVIDUAL 9S FCT وه با‎ FOR MEAN 
BASED ON FOOLED STDEV 


سے سد سم سپ سی ہی سس سس له سد لم لم لم ست س س ست ا هن سلس سس =+ LEVEL. N MEAN  STDEMV‏ 
) لر اا داب اج GF Del 6 14.672 6.35384 ESSE KW‏ 
سی / پا 
GF Del 6 11.9w6G EMI o ae a ee )‏ 
ات w/a‏ 

اس مس یت بت بت مت مت بت سب س س نس بت تب س ا ل س س سا ست ست نیت ست ست سس م 
POOLED STDEV = 8.420 ٦ 10.0 0 20.0‏ 
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TABLE 67 
SSBN-726 CF ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BRF UPDATE 


Annual BRF Update Annual BREF Update 
^ Factor Not a Factor 
Hull ISNSL CF 7 Hull ISNSL CF 7 
Deletes Deletes 
727 T 14.9147 727 3 9.5117 
727 ت5‎ 22.008046 727 4 4.2629 
729 2 14.2714 727 6 6.80662 
730 3 12.27 729 5 4.8162 
Foi 3 11.6588 73Q0 2 19. 0294 
733 v 83.8250 751 2 8.4514 
+- -T————————-— بت مت بت مت متا بت اس مه مت تست بت مت بت مت مت بت مه مہ مہ سم سم مہ لہ سم مہ سے سام م‎ 


a. OO 15.00 350.00 45.00 60.00 73.00 
CF Allowance Deletes w/a BRF Updating a Factor 


Figure 31. SSEN-726 CF ISNSL Allowance Deletions 
stratified by Annual BFF Update 
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TABLE 68 


SSBN-726 CF ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BRF UPDATE 
T TEST AND ANALYSIS OF VARIANCE 


w/BRF VS CF Deletes ^ w/o BRF 
MEAN STDEV SE MEAN 
26.6 28.4.3 12 
8.82 5.59 2 


MU CF Deletes w/BFEF — MU CF Deletes w/a BREF: 


N 
6 
6 


Deletes w/ BRF 
CF Deletes w/a BREF 


T Test for CF Deletes 6 


CF 


95 FCT CI FOF 
48. 0) 
TTEST MU CF Deletes w/BRF = MU CF Deletes w/a 


(-12, 


T=1.51 P=0.19 DF=5.4 


BEF (VS NE): 
Analysis cf Variance 
SS MS F 
948 948 2 ۲ 
4144 414 
30972 
INDIVIDUAL 95 FCT CI’S FOR MEAN 
HASED ON FOOLED STDEV 
SIDE E د ےت وہہ سے ہے‎ lli. +- ل‎ 
ت رت سی و سسجت ےہ ہے وہک لاله ا د‎ ) 
Ig a KET ) 
—————— سس‎ 
2 دک 16 0 ات و‎ 
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DF 


10 
Pi 


MEAN 
26.60 


3.82 


SOURCE 
FACTOR 
ERROR 
TOTAL 


LEVEL N 
CF Del ك‎ 
w/ BRF 

CF Del 66 
w/a BREF 


FOOLED STDEV = 


Dependent Variables 


Total 
Churn 


S261 
S721 
4318 
14477 
7045 
12041 
3016 
7656 
11449 


فا ت 7 


3651 
12256 
3452 
6711 


ہے ہے کر تی 


J831 
6251 
12441 
9656 
3658 
12501 
4693 
S031 


FFG-7 REGRESSION AND 


ISNSL 


Deletes 


2600 
4011 
2074 
11174 
1696 
4751 
2384 
5641 
3524 
4040 
1956 
49351 
2342 
53559 
4080 
ad 
Sey 
46354 
4654 
2736 
4442 
2027 


4034 


SNSL 
Adds 


2661 
4710 
2244 
O30. 
53549 
7290 
2632 
40149 
7229255 
Seve 
1915 
7305 
2910 
3042 
Stas 
1306 
3004 
7807 
oo 
272s 
8059 
2666 
EYO 


APPENDIX F 


ANALYSIS 


TABLE 69 


CORRELATION DATA 


I 


Update 


e‏ سا 


oF OR 


O هر‎ 


O m همر‎ 


مم بر مم I^‏ هم 


0 


Depth 


12 
5126 
250 
1950 
480 
6410 
211 
2951 
5813 
487 
81 
7024 
347 
394 
6144 
152 
265 
10127 
3747 
1098 
6146 


7 
سك ساق 


62 


THIRD FLIGHT 


Independent Variable 


Config Config 


Range 


1231 
1005 
354 
1117 
201 
p 
1323 
502 
Z7 
1651 
118 


E 
a 


THIRD FLIGHT FFG-7 CORRELATION AND REGRESSION 


I SNSL. 


b CI) b 0 t2 pb زم أن‎ 5 C FE) مھ‎ CN FR) ھ 9 ښ) ظ‎ CI 5 C» 


TABLE 70 
THIRD FLIGHT FFG-7 CORRELATION TABLE 


Config Config Adds Deletes Total Churn 
Range Depth 
Config Depth ) 7 
Adds QO. 900 0.899 
Deletes 095312 Q. 3590 Q.279 
Total Churn Q.786 0. 808 0:852 0.762 
BRF Update 0.3594 O. 440 0.6 0.617 0.670 
- * + * 
7500+ * + 
ISNSL 
Adds- 
د‎ 3 
SOOO+ + 
- + 
35 * * 
— ** * * 
2500+ < * 
چ مت‎ 
د‎ * 
he — -————————— R————————— fee eee eee T————————-— حم سم مہ سم سم ہو‎ 
Q 300 ٤090 900 1200 13500 


Configuration kange Changes 


Figure 32. Third Flight FFG-7 ISNSL Date Scatterplat 
Configuration Range Changes vs ISNSL Allcwance Additions 
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يي 


= HEH * 


0 2000 4000 6000 800 10000 
Configuration Depth Changes 


Figure S35. Third Flight FFG-7 ISNSL Data Scatterplat 
Configuration Depth Changes vs  ISNSL Allowance Additions 


* = 
+9000 
ISNSL‏ 
Deletes‏ 
+6000 
-* پد * — 
- * * پر = 
E E *‏ 
* جد 5O0Q0-4‏ 
~ 2 * = 
دد HH‏ په 
سے سم سم ہم ہی ما مامت مس سپ عم لعل سے fe ee ne‏ سس سے سے سے سے سے سس س سد سے مات م ام ام لہ سے سے سے سا 
C) BOC) 400 900 1200 1500‏ 


Configuration ange Changes 


Figure 34. ۲٣٠۰٦٢٦۰٣١٦ ۳٦١ ٣۳۲و۰۰7‎ ISNSE Data Scatterplat 
Configuration Range Changes vs ISNSL Allowance Deletions 
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= * 


9000+ 


ISNSL Deletes 


+6000 
4 ج * * 35 
2 * * * — 
* * * چا 
S3000-€ + *‏ 
* *2 — 
*2* — 
سامت مت بت بت سے مر سم سم سے تلم سے سے سے تا سے سم ااام ااال ااال لال fmm eee‏ 
S000 8000 10000‏ 4000 2000 0 


Configuration Depth Changes 


Figure .5ت‎ Third Flight FFG-7 ISNSL Data Scatterplat 
Configuration Depth Changes vs ISNSL Allowance Deletions 


= E 
140004 
Total — - * 
Churn EX یز‎ * 
سے‎ * 
10500-4 
سے‎ E 
= * 


7 )()()(-۳ 


x زم‎ 


= * 
GO) 4- ېړ‎ * 


ساسا س س سے ج ج 
1500 1200 ن9 600 SOQ‏ 8 
Configuration kange Change‏ 


Figure 36. Third Flight FFG-7 ISNSL Data Scatterploat 
Contigurcation Range Changes vs Total Churn 
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2000 4000 6000 BOUL 100010 
Configuration Depth Changes 


57; Third Flight FFG-7 ISNSL Data Scatterpliat 
configuration Range Changes vs fetal Churn 


1 4000+ 
Total - 
Churn -— 

1 0 0064+ 

7000-4 
من ون 
of‏ 
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Figure 
C 


TABLE 71 
THIRD FLIGHT FFG-7 TOTAL CHURN MULTIPLE LINEAR REGRESSION 


The regression equation is: 


Total Churn = 49352 + 0.708 Config Depth * 2561 BERF Update 


Fredictor Coe f Stdev t-ratic 
Constant کے ک3 سر‎ Foals 
Config Depth 0.7079 0.1315 J. X8 
BRF Update 2961.3 7760 32 5 
S$ = 1657 R-sq = 77.95% R-sqt(adj) = 75.2% 


Analysis of Variance 


SOURCE DF os MS 
Regression ۳ 188975904 94437932 
Error 20 294919824 2/94 [1 
Tatal 22 243875729 

SOURCE DF SEQ 5 

Config Depth 1 1392063720 

BEF Update 1 297911968 
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TABLE 72 
THIRD FLIGHT FFG-7 ISNSL ALLOWANCE ADDITIONS 
MULTIPLE LINEAR REGRESSION 


The regression equation is: 
ISNSL Adds = 24359 + 1.09 Config Range + 0.470 Config Depth 
* 502 BRF Update 


Predictor Coe f Stdev 00-8 9 ۶ 
Canstant 2458.8 3545.1 vds 
Config Range 1.0949 Q. 82970 عت .ا‎ 
Canfig Depth 0.4702 Q. 1541 UC 
ERF Update 501.6 472.9 1.06 
s = 993.2 R-sq = 83.1% k-sq ladj) = 80.47 
Analysis of Variance 
SOURCE DF SS MS 
Fegressicn 3 91911952 3063573512 
Error وی‎ 18742304 9864357 
Total 22 110654256 
SOURCE DF SEQ SS 
Config Range 1 77126960 
Config Depth 1 1367354355 
REF Update 1 110953 

TABLE 73 


THIRD FLIGHT FFG-7 ISNSL ALLOWANCE DELETIONS 
MULTIPLE LINEAR REGRESSION 


The regression equatian is: 
ISNSL Deletes = 2331 + 0.302 Config kange + 2214 RFF Update 


Predictor Cine f Stdev 2 ٩ 
Constant تم‎ 7 Ue 4.47 
Config Range 0.5019 Q.7090 0. 45 
ERF Update 2314.2 مات رت م‎ 
$ = 1379 =5 = 39.64 R—-sql(adj) = 32.47 


Analysis cot Variance 


SOURCE DF SS MS 
Regression 2 31280128 15640064 
Error 20 49809824 2490491 
Tatal no 81089952 

SOURCE DF SEQ SS 
Config Range 1 7877030 
BREF Update 1 23540350898 
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THIRD FLIGHT FFG-7 GF ISNSL ALLOWANCE ADDITIONS 


GF OSI 
Add ^ 


4.311 
19.567 
8.848 
19.254 
1.999 
2.988 


LI. 2974 


9. 6 


10.120 
27.3559 


10. 31% 


6.9939 


27.094 


16.4353 
3.462 


26.4831 


4.822 
9.666 


26:09 


17.640 


4. 570 


ھ 7ے 


S8. 249 
6. 456 


GF OSI 
Adds 


168 
768 
ool 
790 

81 
1i? 
1012 
an f 
dO 
1061 
417 
267 
1032 
6356 
214 
1077 
188 
391 
1036 
713 
1 
1996 


و 
a‏ 


0. 


GF OSI 
Allw 


35997 
ود‎ ۶ 
3967 
4103 
4053 
5983 
4001 
5890 
GS 
3381 
4041 
E 
3809 
EA 
E 
4067 
3899 
40435 
35891 
4042 
تت بات‎ 
4043 
3976 
377 


APPENDIX G 


TABLE 74 

GF SEI GF SRI 
Adds Add ^ 
1140 12.071 
2747 2A 7S7 
1191 1 2 ٤ 
1697 29. 043 
5072 15ت‎ 
836 9 7 
4830 49.170 
1342 14.164 
2676 27.3540 
4803 47.820 
1899 1 
1996 11.168 
4694 47.849 
1886 197725 
1770 18.037 
4984 Sr d 
1391 14.582 
1728 19. 399 
4842 48.707 
2474 تر‎ 88 
1903 18. 804 
4815 48.908 
1922 15.283 
29814 298.444 
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Allw 


2444 
9903 
2707 
3843 
7848 
9617 
ت982 
2475 
9788 


10044 


9793 
9814 
9810 


10072 


9813 
2827 
9474 
9344 
9941 
2822 


10120 


9845 
9959 
9893 


THIRD FLIGHT FFG-7 ISNSL ALLOWANCE ADDITIONS 


ISNSL GF 1 


D GL t) P CIL BÓ CUR) B5 (G FJ 5 CI RJ 5 GIL 5 t P6 ظ‎ 


Hull 


40 
41 


42 
42 
42 
43 
43 
ت4 
45 
45 
45 


46 


46 
47 
47 
47 
48 
48 
48 
49 


49 


O. OO 10.00 20.00 3S0. 00 40.00 DO. OO 
GF OSI Allowance Additions 


Figure 38. Third Flight FFG-7 GF SEI vs GF OSI Allowance 
Additions Daotplot 


TABLE 75 
THIRD FLIGHT FFG-7 GF SRI VS GF OSI 
ISNSL ALLOWANCE ADDITIONS T TEST AND 
ANALYSIS OF VARIANCE 


T Test for GF SFI Adds VS GF OSI Adds 


N MEAN STDEV SE MEAN 
GF SFI Adds 24 26.0 14.3 mies 
GF OSI Adds = 4 15.45 9.16 1.979 


90 FCT CI FOR. MU GF SRI Adds - MU GF OSI Adds: (6.4, 20.5) 
TTEST MU GF SRI Adds = MU GF OSI Adds (VS NE): T23.83 
F-0.0004 DF=39. 2 


Analysis af Variance 


SOURCE DF 3S MS F 
FACTOR: 1 ellop 2169 13203 
ERROR 46 6629 144 

TOTAL 47 0 


INDIVIDUAL بت؟‎ FCT CI'S FOF MEAN 
BASED ON FOOLED STDEV 


چات :و ———€ 3 ھا م -------- LEVEL N | MEAN STDEV‏ 
) ےم ------( 14.29 26.89 24 GF SRI Adds‏ 
GF OSI Adds 24 13.45 9.16(------ *------‏ 
+ سے ساس سے سے سے لہ ہے مہ سے ہے مہ مب مت مت مت مت با س مت مت بت مت باس مت 
FOOLED STDEV = je o9 15.0 por 30.0‏ 
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TABLE 76 


THIRD FLIGHT FFG-7 CF ISNSL ALLOWANCE ADDITIONS 


Hull ISNSL CF SRI CF SRI CF SRI CF OSI CF OSI CF OSI 
Allw Adds Add 7 Allw Adds Add 7 

4Q E 4696 T235 Z6.: 278 422 118 27.962 
41 3 4018 1113 27. 700 3809 82 7 1 و‎ 
4 1 4 4261 646 15.160 415 36 13.494 
42 Z 29539 731 24.872 55-1 85 24.216 
42 3 4522 1349 S1. 212 558 90 کے‎ Loo 
42 a 4689 737 194 717 403 7ے‎ 14. 640 
43 2 3942 15335 54.322 31 Js 27.0609 
43 SS 4488 981 21.058 414 82 19.806 

405 .5 22 407 21.240 وم 9 4562 4 3 

لل کد لاق 140 359 45.269 1921 4440 2 45 
16.834 67 499 19.594 909 46359 3 45 
E 4642 416 8.961 404 41 10.148‏ 45 
CF RI 561 108 29.916‏ 1471 د5د 2 4.6 
29 19 84 421 21.909 940 4310 3 46 
4.600 19 413 22.641 1039 4589 2 4.6 
40.643 19 342 45,460 1733 4296 2 47 
25.027 99 419 21.053 1019 4840 3 47 
7.838 نن 421 13.703 652 4758 4 47 

48 E 3987? 1838 46.0796 32 71 27 7 
48 3 4617 1681 56.408 423 154 SI. ٢ 
48 4 4317 317 18. 087 424 25 3. 875 
49 2 43235 1297 46.173 354 11 472.6099 
49 z 4533 720 1١ 35 425 96 ال وله‎ 
49 4 468901 867 18.948 478 ET 92111 

سد سم سم سم سم شی سم یم tte‏ سے سے سد تھا سم لد سم سم سی سم سے 

CF SEI Allowance Additions 
—————— غور و مو مو مو چو خو و و چو چو چو چو چو چیو چو س چو بو چو چو چو چو چو کچ چم چو چوو د چم چم چو ۴و خو چو چو چو ورو چو چو وی س م سے س س و نا‎ 
3.00) 16.00 24.00 oe. OO 40.00 
CF OSI Allcwance Additions 
Figure 39. Third Flight FFG-7 CF SEI vs CF OSI ۸۱ ۱۳ ٦ 


Additions Dotplact 
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TABLE 77 
۲٢ ٣۲۲٠٠٦٠٦٢٠۷٦۵ رح وعم ۲۳۲ 5ا‎ CF SRI VS CF OSI 
ISNSL ALLOWANCE ADDITIONS T TEST 


N MEAN STDEV SE MEAN 
CF SRI ADDS 24 26.4 ۳1 1 2.3 
CF OSI ADDS 24 21.3 11.1 E 


95 PCT CI FOR MU CF SRI ADDS - MU CF OSI ADDS: ) 


5S, 1 
TTEST MU CF SRI ADDS = MU CF OSI ADDS (VS NE): T=1.59 ع‎ 


Lo 


DFz46.0 
TABLE 78 
THIRD FLIGHT FFG-7 CF AND GF SFI ISNSL 
ALLOWANCE ADDITION FERCENTAGES 
Hull I SNSL GF SRI Adds CF SRI ADDS 
40 4 12.071 26. 299 
41 = ZG 27.700 
41 په‎ 12:019 15.160 
42 E 29.043 24.072 
42 oS ات 7ب .0تک‎ 2 12 
42 4 5 ٣ S.717 
4S m 49.170 34.522 
ت4‎ xj 14.163 21.83 
رد و رع }~ ت4‎ 21.240 
435 £ 47.819 45.2609 
435 = 19-1 19.594 
45 + 11.167 3.761 
46 = 47.849 ماك‎ 
46 5 2 5 21.9807 
46 په‎ 18.037 22.641 
47 2 50.717 45.460 
47 3 14.682 21-033 
47 4 ITO goo 12 7 (y 
48 48. 707 46.076 
48 3 7 ۱ ۱ 56.408 
48 4 18.804 18. 7 
49 2 48.908 46.173 
49 3 ISO ته .لیا‎ 
49 4 20.444 19.948 


۸ 
8.00 16.00 24.00 352.00 40.00 
CF SEI Allowance Adds 


Figure 40. Third Flight FFG-7 GF SRI vs CF SRI Allowance 
Additions Datplat 


TABLE 79 
THIRD FLIGHT FFG-7 GF SRI VS CF SRI 
ISNSL ALLOWANCE ADDITIONS T TEST AND 
ANALYSIS OF VARIANCE 


T Test far GF SRI Adds VS CF SRI Adds 


N MEAN STDEV SE MEAN 
GF SKI Adds 24 20.7 14.3 7 
CF SFI Adds 24 26.4 11.1 E 
93 FCT CI FOR MU GF SKI Adds = MU CF SRI Adds: (-7.0, Jae 
TTEST MU GF SFI Adds = MU CF SRI Adds (VS NE): T=0.13 F=0. 89 
DF-43.3 
Analysis cf Variance 
SOURCE DF 35 MS E 
FACTOR: 1 3 2 a, Os 
ERFOF 46 1ت7‎ 164 
TOTAL 47 7534 
INDIVIDUAL 95 FCT CI'S FOF MEAN 
BASED ON FOOLED STDEV 
LEVEL N MEAN STDEMV --— ase سال سس مت بت مت بت بت مت سب میت تست مس مرم سه‎ 
(SF SEI 24 246.39 14.29 (cm شاک مد ےک سے کک‎ *———-—-—-—-——-—-—— E ) 
Adds 
CF SRI Z4. 26:090. 11.10 601 اس امعم د چخ نو رب کے کی نو ےہ‎ ٢ ) 
Adds 
————————— —————————R——————————————-— 
FOOLED STDEV = 1-60 24.0 70 S 


Iw 


TABLE 8 
THIRD FLIGHT FFG-7 CF AND GF OSI ISNSL 
ALLOWANCE ADDITION PERCENTAGES 


Hull  ISNSL GF OSI Adds CF OSI Adds 
40 3 4.3511 27,962 
41 3 19.566 21 ک‎ 
41 4 8.848 15.494 
42 2 19. 254 24.216 
42 = 1. 6 Z8. 1:9 
42 4 cU 14.640 
43 2 د وس دیسر‎ 27.069 
4S 3 7. 835 19.806 
43 4 TOS 9.4095 
45 ٣ 2723558 38.997 
45 3 10.319 16.8354 
45 E 6.554 10.148 
46 2 27:075 29.916 
46 3 16.432 1992 
46 4 3.464 4.600 
47 2 26.481 40. 643 
47 3 4.9821 235.627 
47 d 9.666 7.8358 
48 2 20.622 2/2637 
48 5 17. 5-7 ER 327 
48 5 4.569 39 6ھ‎ 
49 2 27.108 42. 6535 
49 3 2249 22. J03 
49 ~ 6.456 ۰ 1 
مت بت بت بت منت بت مت مت تب‎ -——————---— R——————-—--— مت مت مت مت مت مت مت بت اس بت‎ R———————-—-— سس بت بت بت بت مت مد مد‎ 
GF OSI Allowance Adds 
مت مت مت مس سم سس ال‎ +- ~=- -M سم ام سم امي ممم امم مم مس امس اس س مت یت مت ست ست مت ست ست سإ تست ست منت مت ست س ست لإ‎ += 
CF OSI Allowance Adds 
Q.QO 8٤ 16.00 245.00 52: 00 40.00 
Figure 41. Third Flight FFG-7 GF OSI vs CF OSI Allowance 


additions Detplot 
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TABLE 81 


THIF D FLIGHT FFG-7 GF OSI vs CF OSI 


ISNSL ALLOWANCE ADDITIONS 


ANALYSIS OF VAR TANCE 


MS F 
740 
103 


INDIVIDUAL 95 FCT CI‘'S FOR MEAN 
BASED ON POOLED STDEV 


ې سے سے لہ سے لد مت بت بت مت مه $e oa eee‏ ------—-—-—— 
) اس چ سس ) 
) سے سے سے سے بس سے چ م 
سال بم م س حي س he‏ س مت سب مد سم مد سس اد سب مہ لہ مد سم ند سب 
2J. Q‏ 29.0 13.9 10.0 
TABLE 82‏ 


55 
7 
4753 
949 35 


STDEV 
9. 16 


11.08 


. 1 6 


DF 


46 
47 


MEAN 
13.45 


21.30 


V = 190 


STDE 


THIRD FLIGHT FFG-7 ISNSL ALLOWANCE ADDITIONS 
ANALYSIS OF VARIANCE 


ALL SUPPLIER AND STORAGE LOCATION 
DF SS MS F 
5 2806 935 و2‎ ٦ 
92 12284 134 
95 15090 
INDIVIDUAL 95 FCT CI'S FÜR MEAN 
HASED ON FOOLED STDEV 
N MEAN STDEV ------- a بو‎ M د‎ 
24 26.89 14.29 = نې‎ ) 
24 13.45 9.16 (----- سو‎ ) 
24 26.40 11.10 (----- سے سے سے سد سس چ‎ ) 
24 21 11.05 سب سے سے سے سے پچ و‎ ) 
—————— حسم مه ساسا مه مت بت بت بت تسه یه سب مد‎ -—— 
VE ہ٦‎ 15.0 poe 30.0 
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Adds 
ADDS 
ADDS 
ADDS 


STDE 


SOURCE 
FACTOR 
ERROR 
TOTAL 


LEVEL 
GF OSI 
Adds 
CT ٦ 
Adds 


FOOLED 


SOURCE 
FACTOR: 
ERROR: 
TOTAL 


LEVEL 
717 
GF OSI 
CF SRI 
CF OSI 


FOOLED 


APPENDIX H 


THIRD FLIGHT FFG-7 ISNSL ALLOWANCE ADDITIONS 
STRATIFIED BY ANNUAL BRF UPDATE 


TABLE 83 
THIFED FLIGHT FFG-7 ISNSL ALLOWANCE ADDITION 
FERCENTAGES ANNUAL BRF UPDATE A FACTOR 


HULL  ISNSL GF SRI GF OSI CF SRI CF OSI 

^ Adds X Adds X Adds 4% Adds 
41 3 DIS 19.56 27.70 21.58 
42 2 29.04 19.25 24.87 24.22 
42 4 51 2.99 15.72 14.64 
43 2 49.17 25.2 34.32 27.06 
43 4 2734 10S) E21. 24 5.40 
45 3 19.39 10.32 i9.59 16.83 
46 2 47.85 27.09 37.22 29.92 
46 4 18.04 5.46 22.64 4.60 
47 2 50.72 26.48 45.46 40.64 
47 4 19.58 9.67 13.70 7.84 
48 2 48.71 26.65 46.08 27.66. 
48 S 25.19 1795929 346541 31.53 
49 2 48.91 277 it 46.17 42.66 
49 4 78.44 6.44 18.95 2.11 

١ TABLE 84 


THIRD FLIGHT FFG-7 ISNSL ALLOWANCE ADDITION 
FERCENTAGES ANNUAL EFF UF'DATE NOT A FACTOR: 


HULL ISNSL GF SEI GF OSI CF SKI Ce OSI 
^ Adds A Adds 4 Adds ^ Adds 

40 4 12.27 4.51 26.: o0 2/76 
41 a 12.02 87 19 3 6 13.49 
42 3 51.40 2. OQ I1 <Ia 14 
ون 14.16 3 ت4‎ 4 21-856 1701 
45 e 47.82 27. 54 45.26 و‎ C 
45 d Jm e 6.96 1)( ن1‎ 
44 5 Poo? 35 16.43 CIEL +96, 
47 14.68 4.82 21.03 2o: 65 
48 4 18.80 4.37 13:09 e 0) 
49 S) 15.289 204 6j 15.88 فق .د‎ 


TABLE 83 
THIRD FLIGHT FFG-7 GF SRI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL BRF UFDATE 


Annual BRF Update 
Net a Facter 


Hull  ISNSL GF SRI 


Annual BRF Update 


A Factor 


HULL ISNSL GF SRI 


% Adds % Adds 

41 3 27.74 40 4 12.07 
42 2 29.04 41 4 12702 
42 4 oe 2 3 31.40 
3 2 49.17 43 3 14.16 
43 4 27.34 45 2 47.82 
45 3 19739 45 4 TII 
46 z 47.85 46 3 18.73 
46 4 18.04 47 3 14.68 
47 2 30-2 48 4 18.80 
47 4 19.58 49 = 15.28 
48 2 43.71 

۶5 لت 3 48 

49 2 48.91 
49 4 289.44 

س م س س س سو س س س مسا س س ت مې س سے مس ص تهب بت بت سس تست س س س بت بت مد R————————-—‏ —————————— 


52.00 40.00 42.00 


20,00 


BR. OO 16.00 


GF SEI Allowance Adds w/z BRF Updating a Factor 


Figure 42. Third Flight FFG-7 GF SFI Allowance Additicns 
Datpleat Stratified by Annual BREF Update 
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TABLE 86 
THIRD FLIGHT FFG-7 CLASS GF SKI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL BRF UFDATE 
T TEST AND ANALYSIS OF VARIANCE 


T Test far GF SFI Adds w/BRF VS GF SRI Adds w/a BREF 


MEAN STDEV SE MEAN 
32:1 14.1 3.8 
19.6 11 5.6 
w/BRF - MU GF SRI Adds w/a BFF: 
MU GF SRI Adds w/a BFF (VS NE): 


af Variance 
MS ۳ 
909 ت5‎ 77 
172 


PCT )1 5 FOR MEAN 
BASED ON FOOLED STDEYV 
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INDIVIDUAL 0 


N 
14 
10 


GF SRI Adds w/BFF 
GF SEI Adds w/o BRE 


95 PCT CI FOR MU GF SRI Adds 
awe. 23.4) 
TTEST MU GF SRI Adds w/ERF - 


T=2.38 P=0.027 22-21 . 5 
Analysis 

SOURCE DF SS 

FACTOR 1 9 ون‎ 

ERROR 22 G77 1 

TOTAL 25 4700 

LEVEL N MEAN STDEV ---- 

GF SEI 14 332.09 14.13 

Adds w/ HFF 

GF SEI 10 19.61 tiaa: (— 

Adds w/a BRF 

FOOLED STDEV = 13.13 


TABLE 7 
THIRD FLIGHT FFG-7 GF OSI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL BRF UPDATE 


GF OSI Adds w/o BAF Update 


Third Flight FFG-7 GF OSI Allowance Additions 


HULL ISNSL GF OSI HULL ISNSL GF OSI 
Adds ^ Adds 

41 3 1 ۶ ۰ 6 40 4 4.351 

42 2 19125 41 4 8.85 

42 a 2.99 42 3 2.00 

4 .5 3 43 تو وهال z‏ 43 

43 g 10.12 45 = .27ے‎ ۹ 

45 > 102352 45 4 G. 

46 Z 27.09 46 3 16.43 

46 4 1 47 3 4.802 

47 2 26.48 4g 4 4.37 

نه 8 3 49 2:57 4 47 
26.63 2 48 

48 3 17.64 

1 ھ274 2 49 

49 4 6.44 

مات مات سات امام ااا ا ا ا ااانا ا اا اا ل اا ااا ا ا ل ااا اه —————— 
GF OSI Adds w/BRF Update‏ 
ep ee pe‏ مچ ورم مرم س مرم مسا پک —-—————— 
Su oo 10.00 15.090 29,00) 29.00‏ 


Figure 435. 


Doatplat Stratified by Annual BFF Update 


1 


TABLE 88 
THIRD FLIGHT FFG-7 GF OSI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL BERF UPDATE 
T TEST AND ANALYSIS OF VARIANCE 


T Test for GF OSI Adds w/BRF VS GF OSI Adds w/a BRF 


N MEAN STDEV SE MEAN 
GF OSI Adds w/ BEF 14 16.72 9.00 2.4 
GF OSI Adds w/oa BRF 10 3.88 7.99 2.49 


95 FCT CI FOR MU GF OSI Adds w/BRF - MU GF OSI Adds w/o BFF: 
(0.8, 14.9) 

TTEST MU GF OSI Adds w/BRF = MU GF OSI Adds w/a BRF (VS NE): 
T=2.51 P=0.90351 DF-21.3 


Analysis of Variance 


SOURCE DF SS MS E 
FACTOR 1 358.7 598.7 9.02 
ERROR E 1370.3 71.4 

TOTAL zo 172975 


INDIVIDUAL 935 FCT CI’S FOF MEAN 
BASED ON FOOLED STDEV 


LEVEL N MEAN STDEV---+--------- +- ee بت سس بت بت سب بت متسه مت‎ ٢ و‎ 
GF OSI 14 16.71 9.00 (——————— ج‎ ) 
Adds ۷ باع‎ 
S&F OSI 10 د57‎ 7۳7 Ign a a ) 
Adds w/a BEF 

——+ ل مت مت مت بت مت بت بت متس پل سے سم سم سم مل ملس مل a‏ 
FOOLED STDEV = 8.450 oT Tore 13 2 20. O‏ 
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TABLE 89 
THIRD FLIGHT FFG-7 CF SRI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL ۳۸۳ UPDATE 


HULL 15151 CF SRI 


Adds % Adds 
41 2 27.70 40 4 26.30 
42 z 24.97 41 4 1۶ 5 
2 4 13.72 42 2 oia 
43 = 54.352 43 5 21.86 
4 4 21.24 43 2 45.26 
45 3 19.59 45 a 8.96 
46 2 رک‎ c 46 2 21.901 
46 4 22.54 47 3 2I S 
47 2 45.46 48 + 18.09 
47 4 135.70 49 3 15.8 
48 2 46.08 
48 5 56.41 
49 2 46.17 
49 4 15:3 
س سار مم ممم رر س ت ست له اال‎ ee س ا س ت س س س س س س لل سا س س ساس س س س س سے ما‎ 
CF SAFI Allowance Adds w/ BREF 
ہے س س ا ساج بت بت مت نب بت مت بت مت چم سے سے مہ سب سے سے سے سے مہ بت نس اس ل ہت در ہیں‎ 
7. O00 14.00 el ou 28.00 1 00 42.00 
CF SAI Allowance Adds w/o BRF 
Fiqure 44 .Third Flight FFG-7 CF SEI Allowance Additions 


HULL ISNSL CF 1 


Datplot Stratified by Annual BEF Update 


2OO0 


TABLE ۵ 
THIRD FLIGHT FFG-7 CF SRI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED by Annual BRF Update 
T TEST AND ANALYSIS OF VARIANCE 


T Test for CF SRI Adds w/BRF VS CF SRI Adds w/o BRF 


N MEAN STDEV SE MEAN 
CF SRI Adds w/BRF 14 29.3 11.5 3.1 
CF SRI Adds w/a BRF 10 22.36 9.97 320 


95 FCT CI FOR MU CF SRI Adds w/BRF — MU CF SRI Adds w/o BRAF: 
Eo, 15.9) 

TTEST MU CF SRI Adds w/BRF = MU CF SRI Adds w/c EFF (VS NE): 
T=1. 61 F=0.12 DF=H21.4 


Analysis mf Variance 


SOURCE 0۴ SS MS F 
FACTOR: 1 280 280 2.42 
66۴۴0۳۴ 2 2 2991 116 
TOTAL. 25 2831 
INDIVIDUAL 95 PCT CI'S FOR MEAN 
BASED ON FOOLED STDEV 

سا ا ج تست بت بت بت بت بت بت بت بت سا س ل > LEVEL N NENN SIDE‏ 
) —-—-—-—————-—* ---------( 11.32 29.29 14 9 ۳ 
Adds w/ERF‏ 
) سا بت مت کے ہے ص ا > 9.97 كحت .دا ص 1 CF‏ 
Adds w/a BREF‏ 

————-— R——————————————————d umm کے رر‎ 
FOOLED STDEV - 10.77 198.0 24.0 30.0 


TABLE 91 
۲۳۱]۳:۲ FLIGHT FFG-7 CF OSI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL BEF UPDATE 


Annual BRF Update Annual BRF Update 
^ Factor Not a Factor 
HULL | ISNSL CF QSI HULL ISNSL CF OSI 
% Adds % Adds 
41 3 راه‎ 40 4 27.96 
42 z 29.22 41 4 13.49 
42 4 14.64 42 3 25.14 
43 7 27.06 45 3 19.81 
43 3 9.40 45 2 29.00 
45 3 16.83 45 4, 13801 
46 2 LIFE 46 3 19 9 
46 4 4.60 47 3 25:63 
47 2 40.64 48 A بت‎ O 
47 4 7.84 49 Z تا يه‎ 
48 اه‎ 27466 
48 3 تل اع اتک‎ 
49 2 42.66 
49 4 91 
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TABLE 92 
7 CF OSI ISNSL ALLOWANCE 
IED BY ANNUAL BRF UPDATE 


THIRD FEIGHT FEG-— 
ADDITIONS STRATIF 


T TEST AND ANALYSIS OF VARTANCE 


w/BRF VS CF OSI Adds w/o BRF 


MEAN STDEV SE MEAN 
217 UERJ 3.3 
19. 76 7.66 2.4 


ds w/BRF - MU CF OSI Adds w/a BRF: 


= Mü CF OSI Adds w/a BRF (VS NE): 


is cf Variance 
MS F 
aua Q.19 


116 


INDIVIDUAL 95 FCT CI'5 FOR MEAN 
BASED ON FOOLED STDEV 


رم 
2 
7 


T Test for CF OSI Adds 


N 
CF OSI Adds w/BRF 14 
CF OSI Adds w/a BRF 10 


95 PCT CI FOR MU CF OSI Ad 
(-6.6, 10.5) 

TTEST MU CF OSI Adds w/BRF 
T=0.47 P=0.64 DF=21.6 


Analys 
SOURCE DF Ss 
FAC TOF: 1 E 
ERROR: ao 23943 
TOTAL 23 2069 
BEVEL N MEAN ۷ 


|| OSI 14 21.69 12.435 
Adds w/BFF 

۱۲۳ ولا‎ 111 19.76 7.66 
Adds w/o BRF 


۲۰٠٠٦٢ STDEV = 10.75 


TABLE 93 
THIRD FLIGHT FFG-7 ANALYSIS OF VARIANCE 
STRATIFIED BY ANNUAL BRF UFDATE 


SOURCE DF SS MS F 
FACTOR 9 1299070 1443.4 14.51 
ERROR 106 10542.9 999 
TOTAL 119 29595573 
INDIVIDUAL 95 PCT CI'S FOR MEAN 
BASED ON FOOLED STDEV 
LEVEL N MEAN SDE جح ےہ تسب وه یو و وت و ہے رہ‎ 
GF SRI 14 د‎ 9.3 14.133 (--*-—) 
GF OSI 14 16.718 9.000 SSS 
Cr SRI 14 791 11.524 (—-—*—-—-) 
CF OSI 14 212 12.450 (= لد‎ 
سے سے ا سے مہہ بت نت مت مت بت بت بت مت بت مد سا ل وک ل چو‎ 
0 16 52 
Annual EFF Update a Factor 
مس مت مت مت > بت تست بت مت مت سم سید مد می سات ا اسا ا ا ات‎ 
GF SRI 10 19. 515 IEE GAL ) وھ‎ 
GF OSI 10 8.876 7.986 (E) 
CF SRI 10 722 دس اس 3 6ف‎ (———3*———) 
CF OSI 10 17. 756 7.660 iet ٦ 
-——-——————-—--— سے سے لد س 4 سس‎ 
Q 16 eS 
Annual BFF Update Nat a Factor 
POOLED STDEV = 039.973 
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AFFENDIX I 


THIRD FLIGHT FFG-7 ISNSL ALLOWANCE DELETIONS 


TABLE 4 


THIRD FLIGHT FFG-7 ALLOWANCE DELETIONS 


Hull ISNSL GF GF GF ۸ GE CF CF. 
Allw Del Del Allw Del Del 

40 E 13541 rri 13. 823 2118 489 9. 554 
41 3 13828 22971 21.485 4398 1040 23.647 
41 ۹ 13867 1650 11.898 4676 424 9.067 
42 3 12940 8321 64. 304 4681 1084 IY 
42 3 13600 1347 9.904 20972 349 e EO 
3 2 139824 56351 26. 265 4293 1120 26.089 
43 3 13365 2015 15.076 4902 369 7 ده‎ 27 
43 E 13711 2438 17.781 4969 1203 24.210 
45 2 135925 3096 کیٹ ہت‎ 4799 28 8.918 
45 5 13834 E 215 [1 تي‎ 2037 1111 22 6 
45 4 15811 1277 9.246 3046 Jo 11.078 
46 2 15619 4ت‎ 20.298 4313 1077 24.971 
46 5 14064 1963 1 gu 47351 579 DII SÓ 
45 + 13729 2881 20.984 3279 984 13.639 
47 2 13894 5164 eo uu 4638 DENS 19.749 
47 5 ا‎ S =108 13. 763 5-989 417 7. 9 
47 d 13889 22S 16.063 9179 996 17: كت‎ 
48 2 15832 3771 RS 4318 8 ٩5 ت‎ 19.984 
48 5 13864 35616 26.081 390472 1038 20 987 
48 4 14056 1927 15.709 4941 809 10 7s 
49 2 15888 3006 25. 244 4679 336 20.004 
49 5 1:5 1710 1 ېو رلو هر‎ 4958 cy 10.427 
49 4+ 15828 3017 21.818 3109 1١۰7 19.706 


60.00 


O. OO 12.00 24.00 56.00 48.00 


CF ISNSL Allowance Deletes 


Figure 45. Third Flight FFG-7 GF vs CF ISNSL Allowance 


Deleticns Dotpioct 


TABLE 9S 


THIF D FLIGHT FFG-7 GF VS CF ISNSL ALLOWANCE DELETIONS 


T TEST AND ANALYSIS OF VARIANCE 


T Test GF Deletes VS CF Deletes 


N MEAN STDEV SE MEAN 
GF Deletes 23 20.8 11.1 کت‎ 
CF Deletes 25 15.52 6.46 ne 
95 FCT CI FOF MJ GF Deletes — MU CF Deletes: (-1.2, 9.64) 
TTEST MU GF Deletes = MU CF Deletes (VS NE): T=1.58 FH0.12 
DF=33. 4 
Analysis af Variance 
SOURCE DF 55 MS 2 
PAC TCE! 1 Ome كاي کے 6ات‎ 
E RIROF 44 3608. 3 c 
TOTAL 45 اكاك‎ 2 
INDIVIDUAL 9S FCT CI’S FOR MEAN 
BASED ON FOOLED STDEV 
LEVEL IN MEAN SIDE ——————————- مب مه لل کا جح اس سس ماس و‎ E i 
GF 23 20.84 11.06 س ےت شر جج جس چ جح‎ ) 
Deletes 
CF س ———————————( 6.46 وول دد ارا و‎ ) 
Deletes 
——— سے سے سم سم سم بای سم لہ لد بت تست متس سم تست بت مت سس بت مس سس سس سس ل سے‎ 
POOLED STDEVY = 7.96 ۱ 1 7 ee 


APPENDIX J 


THIRD FLIGHT FFG-7 ISNSL ALLOWANCE DELETIONS 


TABLE 96 


STRATIFIED BY ANNUAL ۳۳۳ ۵] 


THIRD FLIGHT FFG-7 ISNSL ALLOWANCE DELETIONS 


ANNUAL BRF UPDATE A FACTOR 


HULL ISNSL GF GF GF CF CF CF 
Allw Del Del 7% Allw Del Del 7% 
41 3 13828 2971 21.4854 4398 1040 235.6471 
2 3 135600 13547 9.9044 46801 1084 23.1574 
ت4‎ 2 13824 3631 26.2659 4923 1120 22.7904 
43 + 13711 2438 17.7813 4469 1203 26.9188 
45 3 13854 2g 29 21.1725 5037 1111 22.0568 
46 ۳ 13619 3854 28. 2987 45135 1077 24.9710 
46 4 13729 2881 20.9848 27 7 984 18.6399 
47 2 13894 5164 22.7/7/24 4639 916 19.7456 
47 4 15889 22351 16.0631 ات‎ 996 19.2315 
43 ٣ 13832 35771 BA Ba BE 4318 36 197. 95861 
48 3 135864 5616 26.0019 2047 1038 20,3871 
49 z 13833 3505 2123 د‎ 4679 956 20.0043 
49 + 15828 5017 21.0180 3109 1017 19. 9060 
——«—————-—-—--—-— سم ہے سم مہ سم لہ ہا سے یھ‎ +=- R—————--—---- سامت بت ماب ہد ہش رڈ ہیں‎ 
GF Allcwance Deletes 
سس متس بت بت بت سب ميم تست بت بت سي س س سب د د ووا‎ $e کس سک سے سم سم سم سے سے سے دہ سد با تست تست بت سس‎ ٢ سد سم سم لے رر‎ 
10.50 13.00 1 اي‎ 21.00 24.90 
CF Allcwance Deletes 
Figure 46. Third Flight FFG-7 GF vs CF ISNSL Allowance 


Deletians Detplat = Annual EEF Update a Factor 


TABLE 97 
THIRD FLIGHT FFG-7 GF VS CF ISNSL ALLOWANCE 
DELETIONS ANNUAL BRF UPDATE A FACTOR 
T TEST AND ANALYSIS OF VARIANCE 


T Test for GF Deletes VS CF Deletes 
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N MEAN STDEV SE MEAN 
GF Deletes 13 21.93 5:112 1.4 
CF Deletes 13 21.66 2.497 0.697 
95 PCT CI FO* MU GF Deletes - MU CF Deletes: (-3.1, 3.60) 
TTEST MU GF Deletes = MU CF Deletes (VS NE): T=0.17 F=0.87 
DF=17.4 
Analysis of Variance 
SOURCE DF SS MS F 
FACTOR 1 O.2 0. d 0.03 
ERROR 24 59559 2 16.2 
TOTAL 29 53355 7 
INDIVIDUAL 9S FCT CI’S FOR MEAN 
BASED ON FOOLED STDEV 
LEVEL N MEAN STDEV --+--------- R——————-——-— سے مہ ۳ بت مت بت بت بت بت تست مب‎ 
GF Io تپ‎ 1 ۰3۰۹۰9 ۵٥٣ > کک و‎ ) 
Deletes 
LE 150721556 59 5.497€ (—————————————-——-— *X——————————————— ) 
Deletes 
——— A — ہے سے سے تہ سے سم سے سم سے سے سم سے سد تھی سا‎ 
FOOLED STDEV = 4.027 19.6 Co 22.49 3585م‎ 
TABLE 98 
THIRD FLIGHT FFG-7 ISNSL ALLOWANCE DELETIONS 
ANNUAL BFF UFDATE NOT A FACTOR 
HULL ISNSL GF GF GF PE ER CF 
Allw Del Del 7 Allw Del Del % 
40 4 13341 erin 15:909 3113 433 9.5543 
41 4 . 13876 1650 11 0 4676 424 9.0676 
42 4 12940 ESI 64.3045 509 2 349 6.0595 
ت4‎ 3 1 6c 2015 15:0767 4902 EE 7 ند‎ 7 
45 z 13925 S 2.2 چ‎ 4799 428 3.919853 
45 4 D OTI 1 7 9.2467 3046 ا‎ 11.0781 
45 S 14064 1963 13.9576 4731 I7? 12.2384 
47 3 ۱ بھی و‎ 2108 139ھ2٦‎ ic 417 ب7‎ ES 
43 3 14056 1922 7 13.7094 49421 809 16.78 
49 3 1.59 5m 171 1 4938 351 7 10.4776 


سس سا ماما مسا t=-‏ س ست ت ت س س مت نت بت بت تست مت بت مس لد اما -~+ تست -=+ 
GF Allowance Deletes‏ 


سم سم ہم سم سم سی سد سا س ت ا کس بت بت مت مت مت بت بت سب کے سم سے سد سم سم اسم سا تہ دم سے سد مم سد سم سم سم جا لد لم لم لم می سد سم با 
Q. QQ 12.00 24.00 96.00 48.00 60.00‏ 
CF Allowance Deletes‏ 
Figure 47. Third Flight FFG-7 GF vs CF ISNSL Allowance‏ 
Deletions Datplat — Annual BRF Update Not a Factor‏ 
TABLE 99‏ 
THIRD FLIGHT FFG-7 GF VS CF ISNSL Allowance‏ 
DELETIONS ANNUAL ERF UPDATE NOT A FACTOR‏ 
T TEST AND ANALYSIS OF VARIANCE‏ 
T Test for GF Deletes VS CF Deletes‏ 
N MEAN STDEV SE MEAN‏ 
اڈ 16.1 19.4 10 GF Deletes‏ 
CF Deletes 10 10.00 2.78 0. 88‏ 
FCT CI FOR MU GF Deletes - MU CF Deletes: (-2.3, 21.14)‏ 95 
TTEST MU GF Deletes = MU CF Deletes (VS NE): T=1.82 F=0. 10‏ 
5 . 0۳۴-۹9 
Analysis of Variance‏ 
SOURCE DF 55 MS ۳‏ 
FACTOR: 1 445 449 V CE‏ 
IEREOF: 1 9 2411 134‏ 
TOTAL 19 2656‏ 
INDIVIDUAL 95 FCT CI'S FOR MEAN‏ 
BASED ON FOOLED STDEV‏ 
کک —————— مم م -+ ------- LEVEL N MEAN STDEV‏ 
) —————————* بت بت مت س سن( 16.13 19.33 10 GF‏ 
Deletes‏ 
CF 19 10.00 2.7/8 (=-~ *—————————— )‏ 
Deletes‏ 
مه مه ماس مه پل مه ماس ماس ماس پا شم شر شش مس پل -= 
POOLED STDEY = 11.57 TEI 19.0 QoS‏ 


209 


TABLE 100 


THIRD FLIGHT FFG-7 GF ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BEF UPDATE 


Annul BRF Update 


Annual BRF Update 


A Factor Not a Factor 

HULL ISNSL GF HULL ISNSL GF 
Del % Del 7 

41 3 21.4854 40 d 15.8254 

42 5 9.9044 41 4 11.8919 

43 c 26.2609 42 4 64.3045 

77ء 13 2 43 17.7813 4 43 

45 3 21717225 45 2 22.235354 

46 2 23.2987 45 4 9.2462 

46 a 20.9848 46 = 15 75 

761۔15 3 47 22.7724 2 47 

47 16.0631 48g 3 15. 7094 

48 2 27.2629 49 3 12.7715 

69 + 2ے 3 43 

49 2 SI. 2G 

49 4 21.8180 

مت مت مت تست مت مت تست تست مت مس تست مس مس مس a pe np‏ مس لإ امي مس مس مس مس مس مس a‏ لت —————— 


48.00 60.00 


36. 00 


249.00 


i) 0) 


GF Allowance Deletians w/o BF Updatina a Factor 


Third Fiight FFG-7 GF ISNSL Allowance Deletians 


Figure 48. 


Dotpiot Stratified by Annual BFF Update 
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TABLE 191 
THIRD FLIGHT FFG-7 GF ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BRF UPDATE 
T TEST AND ANALYSIS OF VARTANCE 


T Test for GF Deletes w/BRF VS GF Deletes w/a BRF 
N MEAN STDEV SE MEAN 
GF Deletes w/HRF 13 21.93 S2 1.4 
GF Deletes w/o BREF 10 19.4 16.1 ۹ه‎ 1 


95 % CI FOR MU GF Delete w/BRF - MU GF Deletes w/a BRF: 
E55. 14.5) 
TTEST MU GF Deletes w/BRF - MU GF Deletes w/o BREF (VS NE): 
[T720.47 F-0.65 DFz10.4 
Analysis of Variance 
SOURCE DF 55 MS F 
FACTOR 1 e 35 O.28 
ERROF 21 2696 126 
TOTAL. 272 2692 
INDIVIDUAL 95 FCT CI‘S FOF MEAN 
BASED ON FOOLED STDEV 
LEVEL N MEAN STDEV  ---—-—— تست تست بت بت ماد سرت تس سپ سے سم سم سم تن شتسه تست مه‎ 
GF Del 1۳٣21.9۵ SLE س س س وم چو چو چم وو ووو سو‎ *———————————-— ) 
w/ BRF 
GF Del 10 19.435 16.13 (ween nn ماعنا ما شش مر مات مس سم ہد جح‎ ) 
w/in BRE 
سم سم سم مہ سا پا اس مس سا س س س مرم په مهام س سا سا ست س س س الل سم مہ سم ہمہ سم ا‎ 
E OLED 5۲0۴۷۷ = 11.25 15-0 20:0 eee) 


p 


TABLE 102 
THIRD FLIGHT FFG-7 CF ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BRF UPDATE 


Annual BRF Update Annul BRF Update 
A Factor Not a Factor 
® 

HULL ISNSL CF HULL ISNSL CF 
Del ۸ Del 7. 

41 3 235.6471 40 4 9.5545 

42 3 235.1574 41 4 9.9676 

43 2 22.7904 42 4 6. 8539 

43 4 26.9188 43 S 7 2 لور‎ 

45 3 22.0568 45 2 8.97185 

4.6 2 24.9710 45 4 11. 0781 

46 a 18.6599 46 3 12.2384 

47 2 19.7456 47 S 7:7295 

47 4 197 p 48 3 16. 5732 

4g 2 19.9861 49 3 10.4276 

4g 3 20. 5871 

49 2 20. 0043 

49 a 19.9060 

بت Hp M Á—————————— M‏ ساس سم مہ سے 


8.900 37703 16. 00 29.00 24.00 
CF Allowance Deletes w/a BFF Update a Factor 


Figure 49. Third Flight FFG-7 CF ISNSL Allowance Deletians 
Dotplot Stratified by Annual BERF Update 


TABLE 103 
THIRD FLIGHT FFG-7 CF ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BRF UFDATE 
T TEST AND ANALYSIS OF VARIANCE 


T Test for CF Deletes w/BRF VS CF Deletes w/a BRF 


N MEAN STDEV SE MEAN 
CF Deletes w/BRF 13 21.66 ae 49 O. OF 
CF Deletes w/o BRF 10 10.00 2.78 0898 


95 FCT CI FOR MU CF Deletes w/BRF — MU CF Deletes w/a BEF: 
(9.31, 14.01) 

TTEST MU CF Deletes w/BRF = MU CF Deletes w/a BEF (VS NE): 
T-10.45 Fzo.0000 DFz18.43 


&nalysis of Variance 


SOURCE DF 55 MS F 
FACTOR 1 759 . 83 767.08 112207 
ERROR 1 144.12 6.86 

TOTAL 22 ت50‎ 0 


INDIVIDUAL 95 FCT CI'S FOR MEAM 
BASED ON FOOLED STDEV 


س س مس س و وو لد سے سم عم عم لد سب سیب سب بت ---------+--- LEVEL N MEAN STDEV‏ 
CF Deletes Loe 21.66 “2.49 ( ——4*-—--)‏ 
w/ BRE‏ 
TT (——*—-—)‏ پآ 10 CF Deletes‏ 
w/o BRF‏ 

سم تمہ سم سم سے سے با ااا اساسا اماه سام تست سیب یت سم ملب متت س م 


FOOLED STDEY = 620 0ء18‎ 15.0 AAG LG 


t.) 
مو‎ 
(4 


TABLE 104 
THIRD FLIGHT FFG-7 ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BRF UPDATE 
ANALYSIS OF VAF TANCE 


SOURCE DF 53 MS F 
FACTOR 3 1012.6 3A 3206 
ERROR 42 2800.2 66.7 
TOTAL 45 3912.8 
INDIVIDUAL 95 FCT CI’S FOR MEAN 
BASED ON POOLED STDEV 

LEVEL N MEAN  STDEM ---+--------- d کت سو جج ہہ کا سے سای کے و‎ + 
GF Del 155. 212595 SIDE E -= ) 
w/ BREF 
CF Del 15 21.66 2295 (——————— x —————— ) 
w/ BRE 
GF Del 10 19.42 16.13 (——————-— Hen ساس‎ } 
w/in BRE 
CF Del 10 9.99 2.79 (------- مس بت متس میت ما سس لق‎ ) 
w/o BFF 

-+ سے سم ل سد سم سم =+ -~+ بت بت ات تست ل لم 
24.0 1520 لفاك 12 83 8.145 = FOOLED STDEVY‏ 


AFFENDIX K 
FOURTH FLIGHT FFG-7 CORRELATION AND 
REGRESSION ANALYSIS 
TABLE 105 


CORRELATION DATA 


Independent Variables Dependent Variables 


FOURTH FLIGHT FFG-7 REGRESSION AND 


Hull  ISNSL Config Config BRF Allw Allw Total 
Range Depth Update Adds Deletes Churn 
JQ 77 559 1224 1 4647 33588 8035 
30 3 37 1225 Q 4143 18533 277/6 
51 E 302 2324 1 3493 3024 6517 
Əl = 137 2417 Q 29880 2278 3158 
52 2 505 3433 0 5034 uo 7 o307 
52 5 73 1066 1 4856 3402 8258 
EG 2 371 1248 1 4497 59159 8416 
34 2 106 1797 © 2902 2694 2196 
o4 3 108 1576 1 311 7 35248 چک ته‎ 
E = 121 1410 0 3006 2407 5413 
Ss 3 29 ZE 1 4499 4338 507 
36 2 44 1304 Q uie S 1664 4193 
56 3 26 20 1 SA01 3039 6760 
37 z 212 2708 1 3477 2 Fa 6249 
4ت 3 ہل‎ 106 Q 3042 1983 4625 
38 2 24 297 1 2044 3019 dure d 
38 3 61 Zoa Q 2859 ۶ت1‎ 4214 
TABLE 106 
FOURTH FLIGHT FFG-7 CORRELATION TABLE 
Config Canfig Allw Allw و‎ 
Range Depth Adds Deletes Churn 
Config Depth QO. 586 
Allw Adds 9 غه 1ءء‎ SL T7. 
Allw Deletes Ome OS —O0. 064 Q.644 
Total Churn Om] ۰ 1ء‎ O. F04 0 ن٦9‎ 
۴۴ط‎ Update 0.118 =0. 170 06 ۱ 7. LL S 


٣ 
عم‎ 
Cn 


— 


4800+ * 


* عد Z‏ 
Allw = *‏ 
Adds =‏ 
* = 
+4000 
*» — 
* * - 
+5200 
s *‏ * = 
* * ست 
ڈ۶ * x‏ - 
+2400 
—+ ہہ س ن س ہیں —————————- سا ل سس« سم سم مہ لہ عم سد سے سد تھے 
WOO‏ 400 500 200 100 0 


Q 


Configuration Range Changes 


Figure SO. Fourth Flight FFG-7 ISNSL Data Scatterplat 
Canfiguration Range Changes vs ISNSL Allowance Additions 


4800+ X 
= * x 
ALLW — * 
ADDS - 
سے‎ * 
4000+ 


Q ZQO 1400 2100 )ہے‎ 20 
Configuration Depth Changes 


Figure Sl. Faurth Flight FFG-7 ISNSL Data Scatterplat 
Canfigurcation Depth Changes vs ISNSL Allowance ۵۹480401105 


* +4000 
ALLW -~‏ 
DELETES * *‏ 
* - 
* *3* +000 
پد = 
* - 
E *‏ 
* * 35 
+2000 
* — 
¥ + = 
۶ 
+1000 
سم سا ست سسا ست مستا سات ست سس مإ ماس مس بست ست س م + R———————-—-—‏ رس تمہ تلم علیہ سم سی سی سو نا سا س س س لم لی مس سه 
2300 400 300 200 100 0 
Configuration Range Changes‏ 
Figure 352. Fourth Flight FFG-7 ISNSL Data Scatterplaoct‏ 


ISNSL A^Alicwance Deleticns 


¥ 


© 70 1 17 2100 
Configuration Depth Changes 


Fourth Flight FFG-7 ISNSL Data Scatterplet 


Configuration Range Changes vs 


4000+ 
ALLW = 
DELETES 
GOOD+ 
2ZOOO- 
1000- 


۴۰۰۹۲۷۲۳۴ ج‎ OS. 


Configuration Depth Changes vs ISNSL Allowance Deleticns 


9000+ * 


TOTAL - * *‏ 
CHURN — *‏ 
+7500 
x‏ = 
* - 
E + *‏ 
* +6000 
* = 
4 * - 
جد * =- 
* +4500 
* عد س 
-+ س سانا س ناتا س س س لله مت بت نس مت =$ R———————-——‏ ماس سم مہ سس مس سس من 
300 400 300 200 100 0 


Configuration Range Changes 


Figure 54. Fourth Flight FFG-7 ISNSL Data Scatterplct 
Configuration Range Changes vs ISNSL Total Churn 


O90 0O + *‏ 
TOTAL - * *‏ 
CHURN — *‏ 
لا )۳ 7 
- = 
= — 
x‏ پد 7 
x‏ 6000-4 
* = 
E * *‏ 
E‏ بد S‏ 
* +4500 
x‏ جد == 
مس سل س س ن لم س س س نت س لاإ سه مه سے صف سے سم سم سب لد سے سس ناسا نا س س + س س س س س س ست ست س لإ ا س ص ا 
Q 700 1400 2100 “Soo 35‏ 


۲٥+۶۸ ۴ا8‎ 3. ( ت۱٣‎ Depth Changes 


Figure S5. Fourth FIrgnt FF6-—-7 ۲۹۱5۲" 6دت 5 ج۲ ذ10‎ ٦ 
Canfiguratian Depth Changes ISNSL Total Churn 


TABLE 107 
FOURTH FLIGHT FFG-7 TOTAL CHURN MULTIPLE REGRESSION 


The regression equation is: 


TOTAL CHURN = 3101 + 2.78(Config Range) - O.S50(Config Depth) 
+ 2O4S((BRF Update) 


Stdev t-ratic 
3956.8 9.90 
2.481 Var E 
0.5768 —-0.891 
222.1 ات يک‎ 


FR—-sq(adj) = 54.87 


MS 
7465797 
1001441 


SEQ SS 
1729959 


2541216 


15326219 


Predictor Coef 
Canstant 2101.0 
CONFIG RANGE 2.784 
CONF IG DEFTH —O. 3043 
BREF UPDATE 2042.7 
s = 1001 R-sq = 65.2% 


Analysis of Variance 


SOURCE DF SS 
Regression 3 C S کے‎ 
Error 13 13018731 
Total 16 35416112 
SOURCE D 


CONF IG RANGE 
CONFIG DEPTH 
BRF UPDATE 


p T]‏ سر مد 


TABLE 108 
FOURTH FLIGHT FFG-7 ISNSL ALLOWANCE DELETIONS 
MULTIPLE LINEAR REGRESSION 


The regression equation is: 


ALLW DELETES = 197351 + 0.62 CONFIG RANGE + 0.001 CONFIG DEFTH 
+ 1308 BREF UPDATE 


Fredictar Caef Stdev t-raticG 
Constant 1951.0 20 fave 
CONFIG RANGE 00-7 luc 0.49 
CONFIG DEFTH Q. 0005 Q. 1902 Q.O00 
ERF UFDATE 1517/.7 265.6 5. 
5 = 505.1 R~sq = 69.9% R-sq(adj) = 63.09% 


Analysis of Variance 


SOURCE DF SS MS 
regression 3 7715009 207 16607 
Error 13 35516768 20:91:56 
Total 16 1105 1 77 

SOURCE DF SEQ SS 
CONFIG RANGE 1 4654354 
CONFIG DEPTH 1 8 7 9۲ 
۳۲۱۳6۲۰ UFDATE 1 6378172 
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TABLE 109 
FOURTH FLIGHT FFG-7 ISNSL ALLOWANCE ADDITIONS 
MULTIFLE LINEAR REGRESSION 


The regression equatian 15: 


ALLW ADDS = 3170 + 2.17 CONFIG RANGE - 0.3505 CONFIG DEFTH + 
725 BERF UPDATE 


Fredictor Coe + Stdev ۱۳ 
Constant S170 5735. 1 8.90 
CONFIG RANGE 2.167 1.724 IE 
CONFIG DEPTH —0. 350498 Q.2619 -1.16 
BRF UPDATE 724.9 SOF 2.00 
و5‎ = 695.6 R-sq = 40.27 R-sqladj) = 26.47 


Analysis cf Variance 


SOURCE DF 5ه‎ MS 
Regression 3 4228945 1409648 
Error ک1‎ 6290137 483857 
Tatal 16 10317082 

SOURCE DF SEQ SS 
CONF IG RANGE 1 400753 
CONFIG DEFTH 1 19897860 
BRIF ۴لا‎ 1 1 2-9 


FOURTH FLIGHT FFG-7 GF ISNSL ALLOWANCE ADDITIONS 


APPENDIX L 


TABLE 110 


FOURTH FLIGHT FFG-7 ISNSL ALLOWANCE ADDITIONS 


Hull ISNSL GF SFI GF SFI GF SEI GF OSI GF OSI GF OSI 
Allw Adds Adds ^*^ Allw Adds Adds ~ 
Jo 2 10277 30355 29. 95 4085 652 15.960 
we) x 10236 3496 54.154 3938 113 2.90609 
51 پر‎ 10262 2093 20. 595 4088 246 6.017 
31 S 10463 1907 18.226 3983 135 3. 389 
52 2 10331 1939 18.768 3939 121 dat M 
52 3 10404 2986 28.700 5981 628 195.774 
9 2 9704 2/22 28.090 4082 696 1 7 2 
94 2 10225 1746 17.073 3942 112 2.841 
94 3 10211 1396 15. 650 4041 550 8.661 
Jo 2 10281 2110 20.923 3984 127 3. 137 
نا یوس 5072 10408 3 کت‎ 40356 404 9.960 
54 E 103529 15-5 15.874 4038 2453 6.017 
26 3 10492 2422 232.084 4074 474 11.634 
7 E 10486 1586 16.078 4084 3460 3.814 
5-57 3 10943 1784 16. 3502 4279 $973 13. 
38 = 10396 1700 15.552 4056 269 9. O9 e 
28 3 10836 172 16. 020 4299 461 10.7 

—————— شش سس وی‎ À €À— مور € € و مو چب پور وموم‎ s m m m m m v jo m s m am cam m em am cm 

GF SEI Adds 
—————— —————————————————————————————————————————————————— 
6.00 12.00 18.00 24.00 50,00 


GF OSI Allowance 


GF OSI Adds 


Fourth ٧٣1 126۳٣ ٣٣۳ - GF SEIS 
Additions 1:۰ ۲0 1 


die dies dies 


Figure Jó. 


TABLE 111 
FOURTH FLIGHT FFG-7 GF SRI vs GF OSI 
ISNSL ALLOWANCE ADDITIONS T TEST AND 
ANALYSIS OF VARIANCE 


T Test for GF SRI ADDS VS GF OSI ADDS 


N MEAN STDEV SE MEAN 
GF SRI ADDS 17 21.45 6.15 1.5 
GF OSI ADDS 17 8. 75 4.89 1.2 


95 PCT CI FOR MU GF SFI ADDS — MU GF OSI ADDS: (8.8, 16.6) 
TTEST MU GF SFI ADDS = MU GF OSI ADDS (VS NED: T=6. 66 
P=0.0000 DF=50.4 


Analysis cf Variance 


SOURCE DF SS MS F 
FACTOR 1 1369.9 1369.9 44.42 
ERROR 22 936.9 508 

TOTAL 3 a6. 9 


INDIVIDUAL 95 FCT CI‘S FOR MEAN 
RASED ON POOLED STDEV 


LEVEL N loa Sey سم سے تا مه لہ مہ سم لے لد لس تی عم مہ سم سم سم لہ سد سے اس نا عا سس ا‎ M 
5۳۲9 17 321.43 6.15 ۱ رک ند ول س س‎ 
ADDS 
Se OSI 17 Be Oe 89 ) دح جح‎ ) 
ADDS 

مساب سب مسب a HH‏ بت تست سا بت سا مج 


POOLED STDEV = 3.554 10,0 15.0 20.0 


tJ 
3 
1 


TABLE 112 
FOURTH FLIGHT FFG-7 CF ISNSL ALLOWANCE ADDITIONS 


Hull ISNSL CF SKI CF SRI CF SRI CF GSI CF GSI CF DSI 


Allw Adds 7۰ ۵0 0 5 Allw Adds % Adds 
5 2 44357 Foe 21.0035 415 28 6.747 
50 3 4660 498 10.686 429 27 6.293 
ک ت 1 400 26:275 1141 4326 2 1ے‎ ھ٤‎ 
از‎ 3 4299 811 18.864 407 27 6.633 
52 2 4417 1063 24.0660 409 52 7.824 
52 3 4492 1204 26. 803 417 3g 9. tie 
55 2 4484 1033 oUm 424 46 10.849 
54 2 4319 616 14.262 406 28 6.896 
54 o 42739 1138 26.619 427 33 Zm eS 
Jo 2 4462 738 16:9539 428 31 7224S 
35 5 4577 1168 29: J18 447 je 12.304 
wo 2 4602 619 13.450 436 30) 6.880 
36 21 4629 783 152915 441 we 4.988 
57 2 4471 1361 .نات‎ 4400 452 70 16 7 
37 E 4646 657 14.141 449 28 6.264 
38 = 4532 8135 17.860 446 cT 6.9590 
355 d 4788 614 1299235 460 24 c). تھ‎ 

سه نت بت بت یت سب بت بت مت مات سے حم سم ل ل ل ست سال سس م $e‏ —-—--—-——————- —----————————- 
CF SEI ADDS‏ 
—--+ —-———————— 4 ————————— 4 ————————— 4 سم م foe eee‏ وچ چ م هچ م چو 4 و وچ 

CHO) 10.00 15.00 20,00 29. 00‏ ے 


CF OSI ADDS 


“J 


Fourth Flight FrFG-7 CF SEI vs CF OSI Allawanese 
Additians Dotplct 


Figure 3 
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TABLE 113 
۴۷۱۹۶۰۰۱۲۱۰۰۳٣ ٦16۳۳ EBFG-/7 CF SKI VS CF OSI 
ISNSL ALLOWANCE ADDITIONS T TEST AND 
ANALYSIS OF VARIANCE 


T Test for CF SRI ADDS VS CF OSI ADDS 


N MEAN STDEV SE MEAN 
C ESEI ADDS 7 19997 5-52. 83 i 1.9 
CE OSI ADDS 17 7.73 5.03 Q.74 


95 PCT CI FOR MU CF SRI ADDS - MU CF OSI ADDS: (8.9, 15.60) 
TTEST MU CF SRI ADDS = MU CF OSI ADDS (VS NE): T-27.952 
F=0. 0000 DF=25.7 


Analysis of Variance 


SOURCE DF 55 MS F 
FACTOR 1 12738 12 5 1 76.61 
ERROR 32 719. 7 22. 

TOTAL نات‎ 1992.0 


INDIVIDUAL 95 PCT CI'S FOR MEAN 
BASED ON FOOLED STDEV 


Bevel. N ie ee a سس« جس‎ 4————————-— 4 ———— 
CF SFI ۱ 1 ۵ OS.95 ) م‎ ) 
ADDS 
Ge OS] 17 A e co RUNE ساےہ ہے چو ےک ہم‎ 
ADDS 

ماس ساپ تسب سمش سپ اسم سم سم مسا مف ما سي مد مس بم عم اس ال 


FOOLED STDEVY = 4.742 LOO Po 20.0 


TABLE 114 
FOURTH FLIGHT FFG-7 CF AND GF SKI ISNSL 
ALLOWANCE ADDITIONS PERCENTAGES 


Hull  ISNSL GF SRI CF SRI 

% Adds % Adds 

3Q z 29. 952 21.0095 

3Q 3 54.154 10.6986 

375 :26 ون ولاس 2 91 

31 5 18.226 18.864 

S2 2 18.768 24.066 

a 3 28.700 26.803 

zi id 28. 050 2309037 

54 2 17.0739 14.262 

94 Z 15.630 26.619 

e d ZU DS e E 1-959 

29.918 5ھ “و29 3 تن 

96 = 15.874 13.450 

56 5 25. 084 16.915 

57 2 16.078 30.440 

7 = 16.502 14.141 

wo 2 159 5992 17.360 

56 3 16.020 1205925 

———+ —————————- مه مامت ساد pom‏ س he ee i‏ -=+ —-------——-——— 
GF SFI ADDS‏ 
ساساابله سا ست ست ست سس ست ست ست ست ت ست ست ست سے سے س ست س ست ت س ست س ست ست مت ست ست س مإ بت تست یت بت میت ساسا ا ——Ó——————-—-—--—‏ 
00 وتات 50.90 ZO.QQ zo.Q0‏ 15.00 19.00 


CF SEI ADDS 


Fourth Flight FFG-7 GF SRI vs CF SEI Allowance 


Additions Dotplot 


۳ 1۹0۷۱٩۳۵٤ ۰ 


TABLE 115 
FOURTH FLIGHT FFG-7 GF VS CF SRI 
ISNSL ALLOWANCE ADDITIONS T TEST AND 


IS OF VARIANCE 


ANAL YS 


T Test for GF SEI ADDS VS CF SRI ADDS 


STDEV SE MEAN 
6.15 1.5 
3.99 1 oO 


N MEAN 
GF SRI ADDS 17 21.43 
CF SRI ADDS 17 195,97 


95 FCT CI FOR MU GF SKI ADDS - MU CF SEI ADDS: (-2.8, 5.7) 
TTEST MU GF SRI ADDS = MU CF SRI ADDS (VS NE): T=0.70 F=H0.49 


is cf Variance 


MS F 
18 2 Q.49 
56.8 


INDIVIDUAL ۶۵ FCT CI'S FOR MEAN 
BASED ON FOOLED STDEV 


R^) 
kJ 
N 


Analys 
DF 55 
1 152 
رف‎ ZT 
So 1 1 2 
N MEAN STDEV 
D 21.45 5:19 
IAE LO C7 8 
STDEV = 6.067 


DF-352.0 


SOURCE 
FACTOR: 
ERROR 
TOTAL 


LEVEL 
35 ۳1 
ADDS 
۳ Sk I 
ADDS 


FOOLED 


TABLE 116 
FOURTH FLIGHT FFG-7 CF AND GF OSI ISNSL 
ALLOWANCE ADDITION FERCENTAGES 


Hull ISNSL GF OSI CF OSI 

^ Adds %4 Adds 

co 2 15.760 6.747 

we) 3 2.069 6. 295 

21 2 6.017 3. 200 

Jl 3 وت‎ 9 6.633 

J2 2 5. 071 7.824 

a 3 15.774 Fal: 

10.849 17.0950 2 در 

54 e 2.841 O. 896 

4 3 8.661 7.728 

55 2 3 7 7.245 

Jo 3 9.960 2.304 

Jó Z 6.017 6.880 

56 5 11.654 4.988 

dz 2 8.814 1S. 20S 

517 = 1357571 65٠.25 

58 z EMO 6.950 

Je 3 11 72 we 1 7‏ 
و ںہ شش شش یش مس مسا شش مس پل مه مامت هه مامت مامت شر شش بش رر لإ ———— 

GF OSI ADDS 

————— d —————————M———————————————————————————M—————————4— 
m E 6.00 93.00 12.00 15.900 18.00 


CF OSI ADDS 


Fourth Flight FFG-7 GF OSI vs CF OSI AIlrwance 
Additions Daotplat 


Figure 59. 
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TABLE 117 
FOURTH FLIGHT @FPG=7 GF OSI VS CF OSI 
ISNSL ALLOWANCE ADDITIONS 
ANALYSIS OF VARIANCE 


T Test for GF OSI ADDS VS CF OSI ADDS 


N MEAN STDEV SE MEAN 
GF OSI ADDS 17 8.735 4.89 1.2 
CF OSI ADDS 17 کت77‎ 3.03 Q. 74 


95 PCT CI FOR MU GF OSI ADDS - MU CF OSI ADDS: (-1.9, 35.87) 
TTEST MU GF OSI ADDS = MU CF OSI ADDS (VS NED: T=0.72 F=0.48 


DF=26.7 
Analysis cf Variance 
SOURCE DF 35 MS e 
FACTOR: 1 8.6 6.6 0.52 
ERROR oz 928.9 16.5 
TOTAL کڈ‎ 387 2 
INDIVIDUAL 975 FCT CI‘S FOR MEAN 
BASED ON POOLED STDEV 

مہ سے سم سے سید مد چا سس م مي سا اس سل سس لس لإ M‏ عنم سند سن لس مت سس سن لس BEVEL hu VEMM STDEV‏ 
) سح ہے Ml‏ ج لے ےا 4.89 8.75 17 51 دس 
ADDS‏ 
) کے ااال (u-—————————-—-—‏ لا وی ENSEM 1 7 7S‏ 
ADDS‏ 

———————— R—————————R—————————R4—————— 
FOOLED STDEV = 4.965 7 لام‎ 34 96 
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TABLE 118 


FOURTH FLIGHT FFG-7 ISNSL ALLOWANCE ADDITIONS 


ANALYSIS OF VARIANCE 


BY SUPPLIER AND STORAGE LOCATION 


55 MS F 
2669.0 089.7 335.356 
1706.6 26.7 
4575.6 


INDIVIDUAL 9?5 FCT CI’S FOR MEAN 
BASED ON FOOLED STDEV 


E 5955‏ ےی ee‏ ست سے حم عم سل MEAN STDEV+—---------‏ 
0 6.15 21.45 
ds (———3*——-—)‏ 8.73 
Do ES (———*——-—)‏ 
 3.Q03(—-—-—-*—--—-)‏ 7.73 
سامه ا سے ست اله -+ 


a. 164 6.0) 12.0 13.0 29.0 


17 
17 
17 
ra 


ADDS 
ADDS 
ADDS 
ADDS 


SOURCE 
FACTOR: 
ERROR 
TOTAL 


LEVEL 
GF SFI 
GF OSI 
CF SREI 
Bie dues 


FOOLED 5 


APPENDIX M 
FOURTH FLIGHT FFG-7 ISNSL ALLOWANCE ADDITIONS 
STRATIFIED BY ANNUAL BFF ۲۴ 


TABLE 119 
FOURTH FLIGHT FFG-7 ISNSL ALLOWANCE ADDITIONS 


FERCENTAGES ANNUAL BRF UPDATE A FACTOR 


Hull 150051 GP SRI GF OSI™ CF SRI CF OSI 
% Adds % Adds ~% Adds % Adds 

6.735 21.00 15.96 29.95 2 30 
5.229 26.358 6.02 20.59 2 31 
cz 3 28.70 9.77 26. 80 7‏ 
10.35 25.04 17.05 23.05 2 93 
7.73 26.62 8.66 13.63 3 24 
12.30 2.2 دت 29 92 .29 3 نف تب 
4.99 16.92 11.63 23.08 3 56 
16.20 30.44 8.81 16.08 3 37 
pu 17.86 6.975‏ 16.35 = 39 

TABLE 120 


ALLOWANCE ADDITION 


PERCENTAGES ANNUAL BRF UFDATE NOT A FACTOR 
2۰۰٠٠۰٦٥۸۷٣" 5۳۴ SRI GF ولا‎ CF SRAI CF OSI 
^ Adds %4 Adds %4 Adds ~% Adds 

6.29 0107 2.97 354.195 3 زان 
Ioa 19.36 oe Oe‏ تک ء153 3 ol‏ 
uS = IO 7 3.07 24.07 7162‏ 
0 ہ6 14.26 2.94 3 17 = 34 
7.24 16.54 ٤ت‏ 20.92 wd Z‏ 
J6 = 15.87 &. 0; 13.45 6.38‏ 
تہ 14.14 7ت 32 1 30 .16 3 7 
as‏ هت سل 1 T9577‏ 16.02 5 95 


I SNSL 


۲۷ ۱۳۱ PLIGHT FFG-7 


“TABLE 121 


FOURTH FLIGHT FFG-7 GF SRI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL BFF UPDATE 


Annual BEF Update 


Annual BRF Update 


^ Factor Not a Factor 
Hull ISNSL GF SRI Hull  ISNSL GF SRI 
^ Adds Adds 
Jo 2 تت‎ JO 5 34.15 
ol 2 20.9 31 3 10.25 
2 3 28.70 ےت‎ = 18.77 
93 E 298.095 34 2 17.08 
54 3 Lo. OS کت‎ 2 20.32 
Jd d 29 ے تار‎ 565 2 15.87 
56 3 235.08 37 5 16.30 
37 ea 16.08 38 3 16.02 
52 2d 16.55 
—————— E ———————————————————————————R—————————R————————— 
GF SFI Adds w/HBEKF 
——————-— d————————— d ——————————————————L————————— 
3(7 0 21.00 24.50 20: 00 aoe 
GF SRI Adds w/a BRF 
Figure 60, Fourth FFG-7 Class GF SFI Allawance Additions 


Dotplot Stratified by Annual BEF Update 


hj 


TABLE 122 


FOURTH FLIGHT FFG-7 GF SRI ISNSL ALLOWANCE 


ADDITIONS STRATIFIED BY ANNUAL BRF UPDATE 
TEST AND ANALYSIS OF VARIANCE 


T Test for GF SRI Adds w/BRF VS GF SRI Adds w/o EKF 


MEAN STDEV SE MEAN 
235.04 6.09 20 
17:6 6.08 Za 2 


HFEF: 


MU GF SRI Adds w/o BRF (VS NE): 


of Variance 

MS F 
49.5 1. 34 
رن‎ ( 


INDIVIDUAL 95 FCT CI'S FOR MEAN 


BASED ON POOLED STDEV 


MU GF SRI Adds ۳ 
'—0.27 DFz214.8 


Analysis 
55 


GF SRI Adds w/BRF 


BRF 


49.9 


cT c ہے‎ 


SO. cJ 
605.0 


ST DEV H | m em am mam m em e سامسه مهس مه نے هه سے سے لاه سه ست ست مت سے سے سے سے سے کا‎ zi 
6.909 (—-——-—-—--—-—-- keme ) 
6.08 ) ت ت ساسا نے ہہ ہا‎ ) 
——— +=- سس سسا ج‎ +— 
15.0 S 0 24.0 zero 


TABLE 123 
FOURTH FLIGHT FFG-7 GF OSI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL BFF UFDATE 


Annual EFF Update 
Not a Factor 


Hull ISNSL GF OSI 
^ Adds 

Jo RE aoe 
351 G و‎ 

e 3:07 
J4 8 2.9804 
cs z2 DAL? 
geo = COS 
57 2 15:7 
o8 3 1۵ 7 ند‎ 


Annual BFF Update 


1 1 
^ Adds 


1085 
Oe 
32202 

17 2 
8.46 
2.96 

11:55 
8.81 
9.09 


MEAN 


23. 04 


7و 1 


DF 
1 
15 


16 


GF SEI Adds w/a 


95 FCT CI FOR MU GF SRI Adds w/KRRF - MU GF SRI Adds w/a 


(-2.9, 9.8) 


N 
9۹ 


1۴۲ 


121.14 


SOURCE 
FACTOR: 


ERROR 
TOTAL 


LEVEL 


GF SRI 


Adds w/BRF 


8 


ise SRI 


Adds w/a BRF 


FOOLED STDEV 


A Factor 


ISNSL 


C4 C4 CA C4 F9 Ci F2 FJ‏ نم 


Hull 


رال 


ud 


c 


aL‏ لك 
Jo‏ 
24 
لت 
36 


ہے 
لب 


Jg 


+ 
وت‎ 6.00 9.00 12.00 15.00 18.00 
GF OSI Adds w/a 7۳ 


Figure 61. Fourth FFG-7 GF OSI ISNSL Allowance Additions 
Dotplot Stratified by Annual HRF Update 


TABLE 124 
FOURTH FLIGHT FFG-7 GF OSI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL BRF UFDATE 
T TEST AND ANALYSIS OF VARIANCE 


T Test for GF OSI Adds w/BFF VS GF OSI Adds w/o BREF 


N MEAN STDEV SE MEAN 
GF OSI Adds w/BRF 9 10.35 3.925 1.35 
GF OSI Adds w/o BRF 8 Sj. 07 4.135 ۱ 3 


95 ۸ CI FOR MU GF OSI Adds w/BRF - MU GF OSI Adds w/a BFF: 


))( ۵ه‎ 6.9) 
TTEST MU GF OSI Adds w/BEF = MU GF OSI Adds w/a BREF (VS NE): 
نن .ده‎ FPH90.05S5 DF=14.6 
Analysis af Variance 
SOURCE DF Ss MS F 
FACTOR: 1 lu SiS 351 
ERROR is 2435.9 155 5 
TOTAL 14 cod 
INDIVIDUAL 925 PCT CI S5 FOR MEAN 
HASED ON POOLED STDEV 
LEVEL N MEAM  STDEV +--------- +———— سن سن سي تم ہم سم علیہ سس سس مت ميم مم مس م‎ +—-—— 
) OSI 9 OS. SI ا‎ ae پچ سے س سا سس تر‎ ٢ ) 
Adds w/BRF 
GF OST 8 S.69 4.15 (---—--—--—--—-—- *————————— ) 
Adds w/m BF 
R———————-—-— سے سے سے سم عم سے سے سے سے مھ‎ 4————————- 4 —-—— 
FOOLED STDEV = 4. 0352 Je .ذم‎ T) 1.28 


TABLE 125 
FOURTH FLIGHT FFG-7 CF SRI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL BRF UPDATE 


Annual BFF Update Annual BRF Update 
A Factor Not a Factar 
Hull ISNSL CF ORI Hull ISNSL CF SFI 

% Adds ^ Adds 
50 2 21.00 50 3 10.69 
51 2 26. 38 5 1 3 18.86 
ےت‎ 3 26.800 5 2 24.07 
JS = 23.04 54 2 14.26 
34 3 26.62 Jd 2 16.54 
35 3 د لر‎ che ه5‎ 2 135.45 
J6 e De 9 a7 3 14.14 
37 Ó 30.44 38 3 12:82 
58 2 17.86 

-———— ——————————————————————————————————————————————.-— 


12.00 165400 [OS OQ 24.00 2990 re) 
CF SEI Adds w/a BEF 


Fiqure 62. Fourth FFG-7 CF SEI ISNSL Allowance Additions 
Datplat Stratified by Annual BEF Update 


TABLE 126 
FOURTH FLIGHT FFG-7 CF SRI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL BRF UFDATE 
T TEST AND ANALYSIS OF VARIANCE 


T Test for CF SRI Adds w/BFF VS CF SKI Adds w/a BREF 


N MEAN STDEV SE MEAN 
CF SFI Adds w/ERF 9 25.84 4.250 1.5 
CF SRI Adds w/o BRF 8 15.60 4.20 1.5 


95 PCT CI FOR MU CF SRI Adds w/BRF - MU CF SKI Adds w/a BFF: 
(3.7, 12.8) 

TTEST MU CF SRI Adds w/BRF = MU CF SKI Adds w/o BRF (VS NE): 
23.90 Fz0.0016 DFz14.9 


Analysis of Variance 


SOURCE DF 35 MS 2 
FACTOR: 1 287.9 287.95 15.11 
ERROR 15 285.53 19.0 

TOTAL 16 572.8 


INDIVIDUAL 95 FCT CI'S FOR MEAN 
BASED ON FOOLED STDEV 


مہ تمہ تم me me‏ مسا .=+ -1 4۰4+ کس ا LEVEL N MEAN SIDE‏ 
0 د بيهر CF SFI 9 23.84 4.49 (mm‏ 
Adds w/ BFF‏ 
) تست منت سا ست س ست لڳ سد نس )٢()ل‏ ړ له 15.60 LE SEI S‏ 
Addas w/o BREF‏ 

ٹپ پٹ سس سے اس کے ےب بد سے سدس مده اس سس سب 
FOOLED STDEV = 4.361 16.0 20.0 240.0‏ 

TABLE 127 


FOURTH FLIGHT FFG-7 CF OSI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL BFF UFDATE 


Annual BEF Update Annual BRF Update 
A Factor Not a Factor 
Hull ISNSL CF OSI Hull ISNSL CF OSI 

A Adds £ Adds 

JQ m tous) Jo d GeF 
oa 1 2 تک وت‎ al 0 5065-5 
gab 3 7ھ چو‎ uu a V 7 
وت‎ 2 1 (۰ j 54 2 OU 
34 m 7 JI m 7.24 
ao a ) 2230) So ad 68 
36 3 4.99 57 3 6.23 
a7 5 Lo. 0 38 c SNC 
3g a SS 


ToS 15.00‏ 190.00 7.90 0 .5 لات .د 
CF OSI Adds w/o BEEF‏ 


Figure 63. Fourth FFG-7 CF OSI ISNSL Allowance Additions 
Dotplot Stratified by Annual BRF Update 


TABLE 128 
FOURTH FLIGHT FFG-7 CF OSI ISNSL ALLOWANCE 
ADDITIONS STRATIFIED BY ANNUAL BRF UPDATE 
T TEST AND ANALYSIS OF VARIANCE 


T Test for CF OSI Adds w/o BERF VS CF OSI Adds w/a BREF 


N MEAN STDEV SE MEAN 
CF OSI Adds w/o BRF 9 89 3.96 13 
CF OSI adds w/o BRF 8 6.651 ٥ 3 7 


9 4^ CI FOR MU CF DOSI Adds w/o BRF - MU CF OSI Adds w/a BFF: 
EMI, 5.14) 
TTEST MU CF OSI Adds w/e BREF = MU CF OSI Adds w/a BEF (VS 
NE): 1-1 . 1ق‎ FP=9.17 DF=8.7 


Analysis ot Variance 


٤٤ DE 595 ms 5‏ )لات 
1ه 17.45 17.45 1 FACTOR:‏ 
8.53 و179 نا ERROR‏ 

TOTAL 16 146.90 


BUIDIVIDMAL 95 FCT LI S FOR MEAN 
BASED ON POOLED STDEV 


LEVEL N MEAN STDEVW ------- سے لہ ا سے بات -=+ ساس ا‎ 
CF OSI $ &.68 مت‎ 65 (-———————— *—————————-— ) 
Adds w/o BRF 
TF OSI ۳ GOS 3 (———————-——-— See ات ناتس‎ ) 
Adds w/a BRF 

سس م ميد سل YH‏ لس لس لس لس لل ——-——— 
LED 55116۷ = 2.938 6.0 or pou‏ 


TABLE 129 
FOURTH FLIGHT FFG-7 ANALYSIS OF VARIANCE 
STRATIFIED BY ANNUAL BRF UPDATE 


SOURCE DF SS MS F 
FACTOR 7 5254.9 462.0 22. 83 
ERROR 60 1214.1 20. 2 

TOTAL 67 4448.1 


INDIVIDUAL 95 FCT CI'S FOR MEAN 
BASED ON POOLED STDEV 


+ سه يپ سس رسد سات مج کک ت ص LEVEL N MEAN STDEV‏ 
و LL‏ سام 6.09 25.04 9 GF SRI Adds‏ 
GF OSI Adds 9 10.33 3.95 (--—-*---)‏ 
CF SRI Adds 9 23.84 4.49 (———3*———)‏ 
و > = ) 5ء بت 8.68 7 CF OSI Adds‏ 
سے سي ل سید س اس -p‏ ساسا ا سل سس سس اس لل س سه هس مت س سس 
zb 1 2272‏ 


Annual BRF Update a Factor 


GF SKI Adds 8 19.62 6.08 (S 
GF OSI Adds 8 7.69 ره‎ le 07 
CF SFI Adds ٥8 15.60 4.20 )-- - + ---( 
CF OSI Adds 9 3ےک هس‎ OI EM. LM EL 
+۹0 پل س0‎ ٣ سے عم سس تا سپ‎ 
7َ 13 د‎ 


Annual BREF Update Not a Factor 
FOOLED STDEV = 4.49 


APFENDIX N 


TABLE 130 


FOURTH FLIGHT FFG-7 ISNSL ALLOWANCE DELETIONS 


FOURTH FLIGHT FFG-7 ISNSL ALLOWANCE DELETIONS 


Hull ISNSL GF GF GF CF CF CF 
Allw Del ^ Del Allw Del ^ Del 
30 2 14362 7ج2‎ 16.202 4852 1061 2 DE 
30 5 14174 1560 11.006 2089 LIS 9.3604 
91 n 14350 23504 16.0525 4726 720 15. 23 
i 3 14446 1594 11.0354 4706 684 14.5354 
J2 2 14270 2022 14.169 4826 Zo Se ou | 
92 3 14585 2298 وو سی‎ 4909 1104 22.4809 
S3 2 15709 2740 19.870 4908 1177 24. 022 
34 2 14167 21725 Lasoo 47235 319 10.984 
34 > 14252 2111 14.812 4702 11357 24.181 
55 ES 14265 20590 14.570 4990 ا .7 7ت‎ 
uU 5 14464 3339 25: 097 2024 1003 19.964 
Jó = 14363 1205 S58? DOSS 457 9 TES 
I6 5 14566 2182 14.980 JOI 877 37 رل‎ 
37 A 143570 2144 14.715 4903 628 12:902 
m 3 کت 50-5 وك ب 1211 ت3‎ 7.501 
39 2 14425 2014 15.961 4998 1005 20,108 
38 3 151355 01.1 ب ت272‎ ت٥‎ 260 4.724 
م ا اا ا اا اا م مس الس م مم مس مس ع مس مص ال ا ااا ااام سس سس ل سے سم سم سم سد‎ te et مت‎ 

GF Deletes 

Hee ee ep te‏ سم عم سم سے سے 

7.900 10. را‎ 14.00 I0 21.00 24.50 
CF Deletes 

Figure 64. ۴۱۳٣ و ات‎ ٢ ها مس‎ vs CF ISNSL Allowance 


Deletians Detplat 


TABLE 151 
FOURTH FLIGHT FFG-7 GF VS CF ISNSL ALLOWANCE DELETIONS 
T TEST AND ANALYSIS OF VARIANCE 


۲ Test for GF Deletes VS CF Deletes 


N MEAN STDEV SE MEAN 
GF Deletes 17 14.08 4.05 0.98 
CF Deletes 17 14.28 6.98 1X 


95 FCT CI FORE MU GF Deletes - MU CF Deletes: (—-4.24, 3.8) 
TTEST MU GF Deletes = MU CF Deletes (VS NE): T=-9.10 ۳٣۳-٥ 2 


DF=25. 7 
Analysis cf Variance 
SOURCE DF SS MS F 
FACTOR: 1 تي‎ O. 3 01 
ERROR دک‎ 1943.2 52.6 
TOTAL oS 1943.6 
INDIVIDUAL 95 FCT CI'S FOR MEAN 
BASED ON FOOLED STDEV 

-=+ رس سر مہ سم لہ ل نت مت بت بت مت بت بت بت بت مه ات اس مب مب سس سا LEVEL M MEAN STDEV‏ 
) کک رب پیا .اق سے ما کے و ص ي 4.05 14.08 17 GF‏ 
Deletes‏ 
) ہے حا سج و ا کے ےو E 17. I4, 6.98 a ee‏ 
Deletes‏ 

سر شر شر شر شر شش رش شس شڈ —--———————— 
FOOLED STDEV = 3.710 12 14.4 16.0‏ 


APPENDIX O 


FOURTH FLIGHT FFG~-7 ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL ERF UFDATE 


TABLE 132 
FOURTH FLIGHT FFG-7 ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BRF UFDATE 


Annual BRF Update Annual EEF Update 
A Factor Not a Factor 

Hull ISNSL GF CF Hull ISNSL GF ee 

^ Del ^ Del ^ Del ^ Del 
30 2 16.202 2105967 3Q uj 11.006 J. 564 
S1 2 16.095 15.234 31 3 11.034 14.554 
JL 5 12.9725 22.489 52 2 14.169 بت‎ 
9 2 19.870 24.022 54 2 مت سير‎ 19.984 
54 3 14.812 24.181 J5 2 14.3570 7. 300 
rur 5 25.057 19.964 56 2 8. 3589 3 1 
536 5 14.980 172297 mu 3 یھ‎ 7233001 
57 2 14.715 12.808 39 B 7 4,954 
58 = 15.761 20.801 


TABLE 133 
EEN FLIGHT FeG—-7 GF ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL HEF ۱۱۳۱۵۸۵1 ع‎ 


Annual EFF Update Annual BREF Update 
âA Factor Not a Factor 
Hull ISNSL GF Hull ISNSL GF 
ہمہ‎ Deletes % Deletes 

50 2 16. 202 9o 3 11 5 
al x 1670533 ات‎ Š 11.034 
52 3 penc 7 تت‎ = 14.169 
53 2 17.370 54 m 1 :ل2ت‎ 
4 پک‎ 14.812 mj E 14.370 
J9 a ha ug So 7 ۹ بل‎ 
go 3 14.980 5 es Zo 
a7 = 14.715 o8 0 p ا‎ 
53 2 15-21 
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21.00 


Fourth Flight FFG-7 GF ISNSL Allowance Deleticns 


9.90 12.00 15.00 18.00 
GF Deletes w/a BFF 


Figure 65. 


Detplet Stratified by Annual BFF Update 


TABLE 134 


FOURTH FLIGHT FFG-/7 GF ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BRF UPDATE 
T TEST AND ANALYSIS OF VAR TANCE 


T Test for GF Deletes w/BFF VS GF Deletes w/s BRF 


SE MEAN 
0.938 
1.1 


N MEAN STDEV 
GF Deletes w/BRF 9 16.65 2 وی‎ 
GF Deletes w/a BEF 8 11.21 3.14 


95 PCT CI FOF MU GF Deletes w/BEF - MU GF Deletes w/c BFF.: 


(2.25, 8.6) 


TTEST MU GF Deletes w/BFF = MU GF Deletes w/a BEF (VS NE): 


T=3. 63 F=0. 0026 DF=14.5 


Analysis mt Variance 


INDIVIDUAL 95 FCT CI’S FOF MEAN 
BASED ON FOOLED STDEV 


SOURCE DF oS MS E 
FACTOR 1 124.26 124.26 15.44 
ERROR 1 3 159.00 9.24 
TOTAL 16 ده د دور‎ 
LEVEL N MEAN SIDEMV—-t————————- ی‎ es 
GF Deletes ج دا 6یہ1 بت‎ 
ډه‎ / ۳ 
GF Deletes e 11.21 3.14 (————- سے تد ہہ لس‎ ) 
w/o BRE 

= مإ‎ ———————— -+ = — = 
FOOLED STDEV = 3.040 5:0 EO 


TABLE 135 
FOURTH FLIGHT FFG-7 CF ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BRF UPDATE 


Annual BRF Update Annual BFF Update 
A Factor Net a Factor 
Hull ISNSL CF Hull ISNSL CE 
% Deletes % Deletes 
JQ z 217 B67 5 3 5. 4 
91 ۳ 19.234 31 3 14.534 
J2 3 22.4809 J2 2 See Od 
55 Z 24.022 34 D 10.984 
54 3 24.181 ټين‎ = 7. 5QQ 
J9 3 19.964 JO 2 2:110 
JO 3 1.7 97 oZ 3 7۰ 14ء‎ 
37 12.808 38 Z 4.954 
39 2 20.901 
سد مد سد مد مد مد مد ہوا ہے ہم سے کے‎ 4 ————————— T ————————— 4————————— T ————————— ~— 


7.200 LOC oO) 14.00 17ت‎ ut) 21.00 24.90 
CF Deletes w/o BFF 


Figure 66. Fourth Flight FFG-7 CF ISNSL Allawance Deletions 
ت٤٤‎ 1ت١‎ - Annual EFF Update a Factor 


t9 
5 
5 


TABLE 136 
FOURTH FLIGHT FFG-7 CF ISNSL ALLOWANCE DELETIONS 
STRATIFIED BY ANNUAL BRF UPDATE 
T TEST AND ANALYSIS OF VARTANCE 


T Test for CF Deletes w/BRF VS CF Deletes w/a BRF 


N MEAN STDEV SE MEAN 
CF Deletes w/BRF 9 19.85 5ت1 5 وف‎ 
CF Deletes w/c ERF ۰ 8. 09 اک مک‎ E? 


93 FCT CI FOR MU CF Deletes w/HRF - MU CF Deletes w/a BRF: 
) 8 2 0۰ 15. 67 

TTEST MU CF Deletes w/HRFF = MU CF Deletes w/o BRF (VS NE): 
[76.64 F-O0.0000 DFz15.0 


Analysis ef Variance 


SOURCE DF SS MS F 
FACTOR 1 585.5 985.9 43.20 
ERROR 15 ھ٦٢‎ 13.6 

TOTAL 16 788.8 


INDIVIDUAL 9S PCT CIS FOF MEAN 
RASED ON FOOLED STDEV 


LE VEE N MEAN STDEV —-——-—-———— وا‎  ,+ +4 ee ممم مم‎ dco سے سم سم سم لہ مس‎ 
Cr Deletes 9 19.85 3.76 کت كير سج‎ 
w/ BEF 
CF Deletes 8 SOS Il LS ) 
w/z BRF 

ساسا س په eee‏ ست ست س لإ س ست ا ست ست سات ست میت ست م س ست oe‏ 
FOOLED STDEV = 3.4682 12 12 0 AU D‏ 
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TABLE 137 


FOURTH FLIGHT FFG-7 ISNSL ALLOWANCE DELETIONS 


STRATIFIED BY ANNUAL ERF UF'DATE 


ANALYSIS OF VARIANCE 


SS MS F 
0.3 256.8 20.77 
2.0 11.4 
Zed 


INDIVIDUAL 95 FCT CI'S FOR MEAN 
BASED ON POOLED STDEV 


کے کے کے کے کے کے سے سے کے کے Lx‏ ]اج 
ae 7O (———3*————)‏ 
S. 96‏ 
p‏ 3.14 
( ساست س بت چا تست بت مت ) وق وا 
سا س س س لے مت دنت سرچ و نو je m‏ عمش و بت سک سم سم 
15.0 10.0 


71 
54 
105 


MEAN 
16.63 


157 2 


11.21 


8.09 


5509575 


0۴ 
50 


Une 
eJ VJ 


SOURCE 
FACTOR 
ERROR: 
TOTAL 


LEVEL 

GF Deletes 
ډیا‎ / ۳٣ 

CF Deletes 
W/ BRE 

GF Deletes 
w/in BRE 

CF Deletes 
w/o BRF 


PeEBEED STDEV = 


AFFENDIX F 


FFG-7 AND SSRN ISNSL DATA COMPARISON 


TABLE 138 


FFG-7 AND SSEN-726 CF ISNSL ALLOWANCE DELETIONS 
ANNUAL BRF UFDATE A FACTOR: 


Hull ISNSL CF Hull ISNSL CF Hull ISNSL لا‎ E 
^ Del ^ Del ^ Del 

41 3 235.6497 50 2 21.867 727 2 14.914 

42 3 25:57 T 2 15.2354 727 5 22.4208 

271 .14 729 489 .22 3 -5 ا 22 2 43 

43 4 26.9718 9o 2 24.022 730 3 12.1 

11.638 3 731 24.181 3 54 4 د سوه 3 45 

46 2 24.971 oo 3 19.964 pO 2 ت898‎ J 

4.6 4 18.639 WO 3 17.297 

47 2 19.745 57 2 12. 808 

47 4 (1 58 2 20.108 

48 2 19.986 

48 5 20.587 

49 = 20.004 

49 4 192.906 

==- پیت بت مس بت بت میت مت بت بت سس مم م مت لم مي مت مت مي امي امم مي امي مم مي امي مي ل م م ميم م م مم مس سا پک مس مس مسارم مس مه بت سب ال‎ iii 


tS O0 SO. OO Ze ut) 60.00 Z5]. O0 
SSHN-726 CF Deletes w/ BEEF 


Figura 67. FFG-7 vs SSEN-726 ISNSL Allcwance Deletıcns 
0 .ت1 دا‎ ۵۲٥٥31۱١ BFF Update a Factor 
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MEAN 


ام سملم سم وس ئ۰) 


TABLE 1.59 
FFG-7 VS SSEN-726 CF ISNSL ALLOWANCE DELETIONS 
ANNUAL BERF UPDATE A FACTOR 
ANALYSIS OF VAFIANCE 


SOURCE DF SS 05 ۴ 
FACTOR 2 173 86 eo 
ERROR 29 4198 168 
TOTAL. 27 4370 
INDIVIDUAL 95S FCT CI’S FOR 
BASED ON FOOLED STDEV 
LEVEL N MEAN SDE =ar اش س اس سل سب‎ 75 — 
۳۳ ۲ 1 15 21.66 2.49 (—-——-----—-— سس«‎ ) 
CF Deletes w/BHBkl- 
4th Flt 2m 19. 77 E Ae 2-5-5 سے سے ص‎ ) 
CF Deletes w/BRF 
SSBN-726 6 26.60 28.28 ۱ ها س چو چم پو چو چو چوس‎ 
CF Deletes w/HRF 
=-= +=- سے سے سم سے سے س س سے سے ص س س باه غه ماش س‎ 
FOOLED STDEV = 12.968 135.0 n 30.0 
TABLE 140 


FFG-7 AND SSBEBN-725 CF ISNSL ALLOWANCE DELETIONS 
ANNUAL EBfF UFDATE NOT A FACTOR 


Hull ISNSL CF Hull 15۱51 CE Hull ۷ 8 EET 
^ Del ^ Del ^ Del 
40 4 9.234 e ۳ 3.064 2-7 3 99٦ 
41 4 9.067 50 3 14.554 7 7 4 4.262 
42 4 6:333 E cs ‘2 56 777 6 5.344 
3 53 acc) 54 0 10.984 و76‎ G 4.316 
42 = 93 70۔7 2 3 وھ‎ 70 2 MODI 
432 4 11 20583 26 2 SIL 1ت7‎ 3 B. 451 
46 3 CS 37 € 79 ۳ )را‎ 
47 e 7.929 5 3 4.954 
4g 7 Pome? > 
49 7 10.427 
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3. O00 6.00 9.90 12.00 15.00 18.00 
SSBN-726 CF Deletes w/a BREF 


Figure 68. FFG-7 vs SSBN-726 CF ISNSL Allewance Deletions 
Datplet Annual BREF Update Not a Factor 


TABLE 141 
FFG-7 VS SSBN-726 CF ISNSL ALLOWANCE DELETIONS 
ANNUAL BRIF UPDATE NOT A FACTOR 
ANALYSIS OF VARIANCE 


SOURCE DF 55 MS p 
FACTOF: - 16.6 8.3 (a د‎ 
ERROR Zi y u.a 2 13 7 

TOTAL ZO 309.4 


INDIVIDUAL 735 FCT CIS FOF MEAM 
RASED ON FOOLED STDEV 


سس سد عم سم مہ مل مہ اس سس اس ل سسا ت م ساس اس LEVEL No MEANOSSTDIEUM puc e ob wo ae ae‏ 
٢ ٢( )‏ سس سو تک On ES (RSS Se SSeS‏ کا1 ٣‏ اق 
CF Deletes w/a BEF‏ 
) سح سن سل سل سن سس سل سس -—————————-——( 3.535 8.09 4th Flt S‏ 
CF Deletes w/a HEF‏ 
) لد سم سد تیم ملعم = کس ee‏ کل SSEN-726 96 750102 ٢۲‏ 
CF Deletes w/a BEF‏ 

ساسا R—————-—-—-—-—‏ سے سے سم سم سم -—— + شید لم سي لم لہ لع سد سد ما سس سس 
FOOLED STDEV = 33.734 s) 8.0 10.0 ec‏ 
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